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INTRODUCTION 


This manual presents a general description of the STARS-2S digital computer 

program. FORTRAN IV is used exclusively in writing the various subroutines. . 
The execution of this program requires the use of eleven temporary storage 
units.. 

The program was initially written and debugged on the IBM 370-165 computer and 
then converted to the UNIVAC 1108 computer, where it utilizes approximately 
53,000 words of core. Only basic FORTRAN Library routines are required 
by the program, these being: sine, cosine, absolute value, and square root. 

For ease and speed in usage, the Table of Contents on the following page 
has also been laid out to present the call sequence of the program. 
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SUBROUTINE MAIN 


4a in is the control link for the entire program. Sizing values are read into the 
program and so are the material property tables. Galls are made to subroutines 
RIEMAN and SEGMAT once for each segment in a region; then subroutine REGMAT is 
called. This procedure is executed once for every region in the structure. 

Finally, calls are made to subroutines STRMAT, INITAL, and LEBEGE. A logic 
control, NIX, is used after most subroutines called by MAIN. This control 
determines whether the operation of the program within a subroutine was successful, 
and either allows further calculation, or presents an error message, as appropriate 
In a multi-harmonic run the above calling sequence- is in a loop on the harmonic 
number, and the harmonic loads are updated in this routine. 

There are also several counters in this control link. These are defined as 
follows: 

NSC - Counts the calls to subroutines RIEMAN and SEGMAT, from 
1 to the number of segments within a region. 

NRC - Counts the calls to subroutine REGMAT, from 1 to the 
number of regions in the structure. 

NHRC- Counts the harmonics in a multi -harmonic run. 

The block data and overlay listings are included in this section. 
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SUBROUTINE RIEMAN 


This subroutine link assembles' the data tables for use in the integration 
procedure. The program has'' the capability of handling at most 10 problems, 
each with 5 non-temperature load conditions. If however, temperature loads are 
included, the program wili i; "include the thermal stresses in all the load conditi 
A multi-harmonic run can encompass only 1 loading condition. 

The ‘Subprogram link, RIEMAN^ utilizes the subroutines SETUP, ROBOT, DIFl, or 
DIFF2 , to integrate the differential equations of each segment independently, 
under arbitrary load conditions. The results of the integrations of each segme. 
are stored in the YCORR array' in RIEMAN, and represent the stiffness and deflec 
coefficients of each segment. 



FORTRAN CODE 

ENGINEERING SYMBOLS (REF. 1) 
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/ 


. SUBROUTINE SETUP T 

• '* 

SETUP -is a double entry subroutine called from RIEMAN. It is a mixed precision, j 

numerical integration routine, with automatic selection of a variable integration* 

) .**'*’• : 

step size, which utilizes fifth order Runge-Kutta equations to obtain the solutio 

K 

for first order differential equations. 

,* *' * • 

SUBROUTINE MAGIC J 

MAGIC is an alternate entry point to subroutine SETUP. i ; 

■>. [ ■ ■ i 
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SUBROUTINE ROBOT 


This subroutine is used by RIEMAN to calculate geometric and load coefficients 
for use in the differential equations. With reference to geometry, all the 
necessary radii are calculated, as well as the stiffness coefficients of the 
various shell wall constructions. Thermal load moments and direct forces are 
also calculated from direct temperature input. 

All the above values are passed back via the label common area EQUAZN. 

In the case of a special point input geometry the ROBOT routine calls GEOMET. 
Subroutines GEOMET, FLICO, PLINE 

Starting from a set of z,r points these subroutines calculate the necessary 
radii of the shell curves using spline fits. 
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FORTRAN CODE 

ENGINEERING SYMBOLS (REF. 1 ) 

RO 

r o 

R1 

r i 

R1DOT 


CS 

cos <j> 

SN 

' sin <f> 

A 

a 

C 

c 

XN 

n 

F2 

f 2 

F3 

f 3 

TAN;- TN 

tan (j> 

SEC 

sec cp 

Til 

T. . 
11 

TIK 

T. 

1C 

TOK 

T 

OC 

TOO 

T 

oo 

TEFREE 

T 

HI 

h. 

l 

HO 

h 

o 

T 

t 

TI 

t . 

l 

TO 

t 

o 

SNSQ 

• 2 
sin <f> 

CSSQ 

2 

cos 4 > 

CN 

cos <p sin <j> 

X1CS 

l/cos 4> 

X1SN 

l/sin (j> 

R2 

r 2 

BETA 

3 
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FORTRAN CODE 


ENGINEERING SYMBOLS (REF. 1 ) 


X1ROSN 

X1ROCS 

CSX1RO 

CSX1R1 

CSX1R2 

SNX1RO 

SNX1R1 

X1R1 

X1R2 

X1R1SQ 


1/ r Q sin 
l/r Q cos 


cos <j>/r 
cos (Ji/r-j 
cos <j>/r^ 

C 

sin <{>/r 


0 


0 

sin 0/r^ 

l/r l 

l/r 2 

1/r, 2 


1/r, 


4 > 

<f> 


X1ROSQ 




ROBOT 


ENTRY 
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SUBROUTINES DIF1 AND DIFF2 


These .. subroutines are called in RIEMAN as necessary. DIF1 contains the 
differential equations for the THIC and ST clues, while DIEF2 contains the 
differential equations for the RWA and ISG clues. Geometry clues, trigonometric 
values, and predicted values of the differential equation variables are passed 
via label common area, EQUAZN, to subroutines DIF1 or DIEF2. 

The specific derivative equations and auxiliary equations are contained in these 
subroutines. The values of each derivative equation, YDOT, and each auxiliary 
equation, YA , are returned to RIEMAN via label common EQUAZN. 

A special equation counter, I, is used in these subroutines, which counts in 
increments of eight. The first eight values of I, 1 through 57 (in increments 
of eight), correspond to the eight sets of initial conditions required to compute 
the segment stiffness matrices in subroutine SEGMAT. The subsequent values of I, 
65 through 137 maximum (again in increments of eight) correspond to the computati 
of each set of eight equations for each loading condition (10 load conditions 
maximum). : 
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FORTRAN CODE 

ENGINEERING SYMBOLS (REF. 

1) 

XN 

n 


YDOT (I) 

T 

4)6 ,4 

dT 4>e 

ds 

YDOT (I + 1) 

n <m 

dN A 

ds 

YDOT (1+2) 

. ' ■ - ... 

J <P,<P 

ds 

YDOT (1+3) 

V* 

dM 

£ 

ds 

YDOT (1+4) 

% 

dU 

ds 

YDOT (1+5) 

% 

dV 

ds 

YDOT (1+6) 

% 

dW 

ds 

YDOT (1+7) 
YPRED (I) 

V* 

ts 

T <j>e 

ds 

YPRED (I + 1) 

% 


YPRED (1+2) 



YPRED (1+3) 

M » 


YPRED (I + 1+) 

u 


YPRED (1+5) 

V 


YPRED (1+6) 

w 


YPRED (1+7) 

"e 


YAMPT 

%e 


YANTH 

N e 


YAMTH 

1 

M 

e 

! 
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FORTRAN CODE 


ENGINEERING SYMBOLS (REF. 1 ) 


R2SQ 

2 

r 2 

ROSQ 

o 

ro 

X1RO 

1/r o 

S 

s 

XK12 

K 12 

XK21 

K 21 

XD12 

D 12 

XD21 

D 21 

XC11 

C 11 

XC22 

o 

ro 

ro 

XNSQ 

2 

n 


Non-Linear Redefinitions (Ref. 1 ) 


YDOT (1+2) 

YPRED (1+2) 

YAJPH 

XNPHI 


*J 


4> »<l> 


*J, 


N 


ds 
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DIF 1 
ENTRY 
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SUBROUTINE SEGMAT 

The results of the subroutine link, RIEMAN,. are passed through the label common 
area, LYCORR, to this subroutine. SEGMAT places the elements of the YCORR 
array into several double-subscripted arrays, forms some coordinate transformatic 
arrays, and calls subroutine SREVN2 for double precision matrix inversion. 

As a result of appropriate matrix operations this subroutine produces a segment 
stiffness matrix, the XKS array; and a segment load matrix, the XI£> array, for 
each segment. SEGMAT also orients each segment into the global coordinate 
system of the structure as a result of the matrix operations. 

Subroutine SREVN2 

SREVN2 is a subroutine called by SEGMAT to invert a real, double -precis ion, 
in-core matrix utilizing Gauss-Jordan elimination with partial pivoting. 
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FORTRAN CODE 

ENGINEERING SYMBOLS (REF. 1 ) 

SNI 

si 

SNJ „ , . 

sj 

OS! 

ci . 

CSJ 

....... C J 


A MATRIX’ 

f, . . ■ ; •: 

• • B MATRIX ' 
C MATRIX 

D MATRIX 

E MATRIX 

XKT MATRIX 
XMAX MATRIX 

XKS MATRIX 
XLS MATRIX 
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SUBROUTINE REGMAT 


The segment stiffness matrices, XKS, and the segment load matrices, XIS, are 
passed from SEGMAT to REGMAT via Tapes $ 2 . and a nd are placed in the XKRTOT 
array and the XLRTOT array, respectively. If kinematic links occur between 
segments in the region, the XKRTOT array and the XLRTOT array are modified to 
represent the situation. In the case of discrete rings the routine RINGER is 
called and provides the necessary matrices. 

A horizontal and vertical partitioning of the XKRTOT array occurs while the XLRTOT 
array is subjected to a horizontal partitioning only. Appropriate matrix operations 
are performed upon the partitions of each array, thus reducing the size of the 
region stiffness and load matrices and resulting in increased program capacity. 

The results of these manipulations are the region stiffness matrix, XKR, and the 
region load matrix, XLR. 

Subroutines Called from REGMAT 

Subroutine SWITCH: Is a routine used to arrange a matrix in a form convenient 

for use by another routine employing a positive definite method for solving linear 
algebraic equations. 

Subroutine CHASE : Is a routine used to obtain the solution X of the linear system 
AX = Y, given at least one right side of Y and the positive, definite, symmetric, 
real coefficient matrix A. 

Subroutine FUTILE; Is a routine called from CHASE and used to obtain the factoriza- 
tion of the positive definite, real, symmetric matrix A into the product of a lower 
triangular matrix and its transpose by utilizing a Cholesky decomposition. 

Subroutine TRIEQ: Is a routine called by CHASE to solve a triangular system of 


algebraic equations. 



FORTRAN CODE 
SKL MATRIX 

SKLTR MATRIX 1 ' 
XKRTOT MATRIX 

XLRTOT MATRIX-' ~ 

SKL22 MATRIX 
REGTOT MATRIX 

STORE MATRIX 

XK11 PARTITION 
XK12 PARTITION 
XK22 PARTITION 
XK21 PARTITION 


ENGINEERING SYMBOLS (REF. 1) 


[skl] 
[skl] t 



L' 
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FORTRAN CODE 


XL1 PARTITION 


ENGINEERING SYMBOLS (REF. 1 



A 


XL2 PARTITION 



XKR MATRIX 



) 


XLR MATRIX 
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ENTRY 


KfcuMAl 
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F0K.IS FUTILE, FUTILE 

SUBR0UTINE FUTILE (A, N, NIX) 
Dl MENSI 0N All) 

D0UBLE PRECISI0N SUM 
EQUIVALENCE (SUN, SUM) 
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C0MM0N /WINTER/INDIC8 
C0MM0N /60NO/ M,L 
D0UBLE PRECISI0N SUM 
EQUIVALENCE (SUN, SUM) 





SUBROUTINE RINGER 


This subroutine reads the discrete ring geometric data, and temperatures, and 
forms the ring stiffness and thermal load matrices. These matrices are passed 
back to either of subroutines REGMAT or STRMAT (see next) as necessary, for 
incorporation into the region or structure matrices, respectively. 

The calculations in RINGER account for the eccentricity of the ring centroid 
from the base shell wall, and the offset of the ring centroid from the shear 
center. 



FORTRAN CODE 


ENGINEERING SYMOBLS (REF, jj 


RNGTOT MATRIX 

TDEL MATRIX 
RNGLOD MATRIX |t R J 

RC r 

c 

RS r 

s 


W 

H 
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820 RNGT0T IL *H) » RNGTBT(L,M)*RMULT 3501100 

00 821 L = l,4 3501110 

821 RNGL0O1L.JI = RNGL0O 1 l , J )*RMULT 3501120 

RETURN. . „ 3501130 

END 3501140 



SUBROUTINE STRMAT 


The region stiffness matrices , XKR, and the region load matrices, XLR, are 
passed from REGMAT to STRMAT via Tape and Tape #8, and are placed in the 
XKSTOT array and the XLSTOT array, respectively. A matrix, BCD, is formed to 
represent the boundary conditions, and, if kinematic links' occur between region: 
the RKL matrix is developed to represent this situation. The subroutine RINGER 
is again called for discrete ring matrices. 

As a result of appropriate matrix operations, a reduced structure • stiffness 
matrix is formed. Subroutine FLEX, a routine identical to SREVN2 (except for 
being in single precision) with the name changed due to the structure of the 
OVERLAY option, is called to invert this matrix thus producing A, the flexibili 
matrix for the structure. The region end deflection array, DRE, is produced as 
the result of another' set of matrix operations. 
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FORTRAN CODE 


ENGINEERING SYMBOLS (REF. l) 


BCD MATRIX 
BCT MATRIX 

XST MATRIX 
‘ XKF- MATRIX 
A MATRIX 
XSL MATRIX 
XLS ARRAY 
XFL ARRAY 
DRE ARRAY 



89 




STRMAT 
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SUBROUTINE INITAL 


As a result of the matrix operations performed in REGMAT, the SKL22 , the XK222 
the XK22L2 arrays for each. region are passed to INITAL. The XK1112 and XL1 ar 
for each segment, resulting from the matrix procedures in SEGMAT, are also pas 
INITAL. The region end deflection matrices, DRE, were formed in STRMAT and are 
transmitted to INITAL. 

Following appropriate matrix operations upon these arrays, the force initial cone 
tions , the FICS array, and the deflections initial conditions, the DICS array, ar 
produced. These arrays combine to form the YICS matrix, which contains the true 
initial conditions for the' structure to be analyzed. 

The pertinent counters in the- subroutine are: 

NS = segment counter 
NR = region counter 
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FORTRAN. CODE 

ENGINEERING SYMBOLS (REF. . 

XK2221 MATRIX 

[if [i 

XK22L2 MATRIX 

A -i A 

H M 

DSE ARRAY 

[■i 

XK1112 MATRIX 

[ k ii | “if 

ROTD MATRIX 

[idtJ T 

DICS ARRAY 

[6(i)J 

XL1 ARRAY 

{/(D) 

ROT MATRIX 

[ OT f 

FICS ARRAY 

(f(D) 
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DliTbMP = 0 



NR 


= 1 


/ II ' 
NR < 

. NRIXi 


Rl TURN TO 
MAIN . 


NSIXi \ NO_ 
\ I 


/ " \ 

.NKL(NR) 


RtAD 
NO. 10 
XK222I 
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SUBROUTINE LEBEGE 


The subroutine link LEBEGE receives the YICS array for each segment from INTTAI 
via Tape ifk. The subroutine FIXEM is called to integrate the differential 
equations of each segment, under true load conditions. FIXEM is identical to 
subroutine SETUP, while WAND corresponds to subroutine MAGIC and only 
consideration of the OVERLAY structure dictates the change in names. The 
subroutines TOBAR, TEMOEG, PLYCO, and PLYNE are similarly equivalent to ROBOT, 
GEOMET, PLICO, and PLINE discussed previously. 

The results of the final integration sequence are the forces and deflections- 
at the beginning, intermediate, and end points of each segment. These are 
passed to the subroutine OUTPUT. 


108 



LEBEGE 



109 




















OOOOOOOQOOOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOOO OO ooooooooooooooo 
co m r-oo O'O— <r\jro>j-Lri«o^ co o — i\j fi ^ « 0 r»ccO 3 rMm^ir<o^co^O 3 <MfO^ m on com'0^cD(^OHfMrt ll ^'l/^^^coc^o 
' ooooooohhhm^'h-hhnmnnn fM(MNfn(*i(nmfnmm^i i 0m^^^<f'j^>r^^iMnirunin>0'0-0<0'0'0O'0'0'0N 

ooo O O O 0.0 o.o o o o-o o-oooooo ooooooooo O O O O O O O O OO O 0.0 oooooooooooooooo 
" OOOOOOOOOOOOOOOOOOOOO oooooooooooooooooooooooooooooooooooooo 

onentnmenmmmonmmmmmmflnmiTjmmen mrf'mrr\rr\rr\mir\mer,rr,rr\tn m-.m 


^ — 

— 



-* 

-t >— t 


^ 

— — — 

T~* — —i 

— 

^4 — 4 — 1 — 1 

— 

— — 

— • 

— 

— — — 

3 

— H M 

3 3 3 



z 


















o 




















C<N 


— o > 









* » 





X 




3 


O X 3 









X o 



» 


»— 




to 


m z uj 


m 







a. to 



CM 


* 3 




3- 


— * X 


X 







"> 3 


•> » 

— 


u- *J 




a 


ox* 


UJ 







< * CD 


o — 

O 


3 3 




< 


— >- CO 


o 







> ® * 


3 CM 

X 


S * 




Q C 


t- to < 


z 







* * OC 53 


UJ «- 

«• 


3 X 

» 





x z k 





» 




I 2 - 0 C 


*J X 

— 


a cl 

3 





3 *K 





— 




K K tO • 


3 a 

CM 


3 3 

o 



O 


* O to 


o 



X 




O * O O 


X X o 


* 1 -J 

o 



m 


— z *-• 


> ' 



K 




< Z • to 


- a 

X 


2 3 

3 



3 


OUI • 

X 

o 



3 




>- to S3 CM 


O 3 

» 


— «■ 

3 



to 


mu UJ 

o 

3 



V— 




* oc ac 


3 < 

CM 


3 3 

CM 



3 


~ 0 CO. 

— K 

* o 



Z 




XX—* 


X * 

CM 


3 3 

CL 



a 


Q.'Z >- X ^ 

-* to 



X 




ft *zo 


a — 

O 


3 S3 

3 



< 


-IK *K 

K S3 

>0 z 







* O to to to 


3 CM 

X 


* 3 

3 



to 


ZlOUJM 

* *x 

CO 

•> 


X 




— < 3 * — 


X — 

» 


3 — 

V 



• 


X > -J * 

x — 3 

■— « 

—* 


K 




O > — S3 OC 


* X 

m 


3 tO 

3 



— 


* < a x 

< in z 

OX 

m 


K 




CO * X OC — 


O b- 

m 


SJ * 

o 



o 


^ to 3 B 

X CM -• 

z < 

«— 


Z 

o 



X * — X 


3 X 

Q 

— 

3 Z 

o 



3 


O * O UJ 

to W I 

■« -J 

UJ 


X 

CO 



— a z z • 


X 3 

X 


»■*. M 

3 



UJ 3 


* — Z O Z to o 

-J * 

K 


w 




IUSUOH 


K 3 

* 

O to 3 

3 



ft- o 


X o * *- 

* OJ 

* X 

< 


» 




> < * * OC 


3 < 

in 

X 


3 



> h- 


o m a. * 

ft. X 

o 

3 



X — 



< >- 3 ® — 


X • 

— 

* 

z to 

X 



1 - to 


H-QCl 

C7 QCIO 


a 


X 

3 O 



to * 3 OC Z 


• — 

3 

m 

— • 

3 


3 

* «. 


K O ft. S3 

< *- 

— < •» 

UJ 


a 

Z CO 



< H- «/> tO tO 

* 

X CM 

X 

cn 

3 — 

3 


3 

X - 

3 

0£ K K UJ 

-X * 

— o. 



3 

> 



> O. *u *Oft.*- 

•> 

X 

3 3 

» 


3 

ooo 

*• -» < O 

cc — 

u. < 

— 


K 

« 



• Z Z — CM tO K K 

CM 

X 

lO — 

3 

z 

X 

3 3 

o a > X VC 

S3 *z 

UJ -J 

* 


X 

— 3 



*<<KflC 

— 

X 3 

CM 

* 

* X 

o 

3 

CM 

X * 

O' SJ <t * » 

OC ^ 3 

O U. 



X 

O 3 



O > K * — 

OC 

x o O 

CM 

3 3 

o 

CM 

* 

K O 


K tO K K 

oc UVJ 

3 -J 

X 



CO Q 



CO * • S3 tO 


* X 

X 

CM Z> tO 

3 

X 

K 


u in * ft. < uj r\j ' * 


oc 


X 

X 



1- O OC 3 K 

X * 

* 

X 

Si • 

3 

z 

• 

3 

3 

UJ-ZI 

Z — X 

— o 

3 


ft. 

w 3 



a to z * 

Si 

K «-* 


X 

3 < 

c 

• 


a — 

K 

a o z * 

* X 3 

o < 

X 


K 

to 



h-X<OiO — 

Q 

h- CM 

— » 

* 

3 a. 

< 

3 

3 

►- 

> 

* cm * k o a: to 

tn 3 



X 

O 

— 


si < 3 — oc 

— X — 

3 

— 

tO 3 

X 

■4’ 

3 

* .< 

< 0. — J 3 

uj < z 

* u. 

* 

CM 

X 

M 

o 

a o >* • x ** 

OC 

X — 

X 

CM 

* a 

» 

3 

3 

CD X 

to Cfi >- H- S3 

to X 3 

o z 


w 

— 

K 


3 > * O * lO 

* 

* X 

* 

X 

2 3 

3 

3 

CO 

< X 

, * 

K < o ** Z — J 

o * 

K 

— 

V 

». 

W 

OC 

* x to a 3 

— 

X 3 K 

X 

3 to in 

o 

3 

* 

H- * 

3 

to Z’UJ * 

* * » 

-• X 

*— 

0 ) 

— . — . 

«— 

OC 

ft. 

— . K z to • 

to a 3 

3 

* 

3 * (M O OC 

X 

O — 

o 

» X to oc 

X K O 

— ft. 

S < 

XX — 

O 

3 

> 

O X to S3 CM 

* 

K * 

X) CM 

— 33 

3 

* 

cn 


I'OfONZZSflCZZ 

I X * » X'« 3 < 

•»^o.*o«xo:z 

UJ D * Otil UJZh.* 

- -j o o ^ a: — * * — 

> < < 3 _ 2 .23 u «0 

■ h- o h- _j * x cs x m 
: * • 

UJ Z 0 2 ft. 20 


OhJ ► 

• • H£- 

•-UJZO 

)Ouj * cn 
ima:-- 
■ ^ U. O CL 

• tO UJ <*N «fi 
I 3 Ko»H 

> D *►-10 

• < z to x 

> K x z -7 

:zzzz 

I S O S'S 

: xx x x 
: x x x x 

) S t9'S Q 

> o o o o 


Z *-> «S» X 
*o X K 
uu;a » 

x co < 3 

z xcm 

*s» — 

z z z'uj 

S S S D { 
XXX- J< 

x x x o : 

o S 3 a x : 

cro o — 


r ui x k ► 
u uj x : 

. CO < K X ) 

> 5) U. < — - 

: a. £ 

• o' — » UJ 

: < x — o 

; i < ^ z 

. Z w UJ 
o:\wj- 
; uj Z to < 

I O S UJ > 

: uj z oc ►- 
: ►— x > 3 

» Z tSJ uo o 

> — u UJ 


: -c -j x 

UJ X 

k a ® 

to (CO 


l to to to to 
•zzzz 

• uj uj uj uj 

> X X X X 


<o m u> z 

of — SJ 
- (M > - 
OJ C- < to 
Z 5 ~ ft- — 
-I V- X o 
xC to ^ ut 
X 

2 Z Z O- 

s a 55 

<o to to UJ 

z z z _l 

LU UJ XI O 

X X X 3 


* co < *xxcmz — z^to; 
x >*to.-«3ocxcMxx * c 
UJ — ■ * o x X * * — * X — c 
ZQX * • * *< 

>uji-zs^!ri-uji---Z' 

QCZMaf QC * ►- X 3 3 

o. <r *hh<zi-zj£ ; 

Z>>-tOXXh-XUJXX 0 


i a Him *l 

o-o • <~t -h o o 

' o — uac 

H Q h Q II oc I 

> n z < z a x z 

• -J « £ •- « Z II 

w ^ 2 fl£ Z JC O' 

XX'-U<auJiOU.Z 


Z + X 

Z ft. * X 

• <-* ^ D 

* 3 X O 

II to II 

J 3 3 UJ*-*-.tUUJ 

C 3 m 3 r> O 
: o n ziahzz 

; rsj a - cu w « m II 

I O-Hi-J DHk 

X z < z z o 

rauiisaws su) 
CO — OiXXOOX 


110 




ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

pH(\irn4-UN«or-ms}-in'2)r“®0'0— «r\jm>j-in>0h-coO'O-<rgm»}-m*or-coa'OpHcg4-inNOr^aoO'O-H rum 4-m«Of»aoo*o^rum-4 , M>^)r- 
r^r*-h-r»r-r^i^oo®aoflC'®ooooCT‘a'C7>0'CT>a'a'a'C7'C7'oooooooooo^^»H»Mr-i^^-^^rururururN(M*Mruo<rgmmmfnfnmmfn 

000000000000000000000000 * MpHpH ,* pHpHpHPHpH -< pHPHpHpHpgpHpHpHpHpHpH .*~« pH , H , HpHpHPHpHpH.*pHpH «-« pH pH 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

CDm03rocOCOBIBCDCDCDCD(C®(ECDCDCOCOCOCOCDCCCOCOCOa3aiCDCOCD®(IlCOffl®COCDCDCOCOaOCDCOCOCOaGCD!D(CCDCDCOCO®COCDCDCDCDCD 

t- 


O- 

z 


X 

o 

UJ 




s 


t- rg 


4/1 



H> O 

rg 

-j <x> 


• 



o 

r- 

UJ pH 

«■» 

ac 



IS O' 

pH 

o 


>- 



O -4 


* sa m 


< 




s 

> 1 K O 


-j 



-» a 

t— 

X UJ » 

— * 

X 



— H- 

-J 

® h s pg 

“0 

» 

p"» 


X 

si X 

►- ui o o 


UJ 

PH 


< *""■> s 

O 40 

(O m m 

PH 

Q. 



-> x o o 

■ z 

* U. p* 

*sl 

> 

O 1 - 


— < z 

X o z 

o U. O O 

w 

t— 

UJ 4/1 


H- -> — ac x 

< • 

Z — • 

p 

UN 

X z <-4 


w-ozz 

“J • -* X 

<0 4 - 

z 

O 

z . 


Z O • * -J 

— o z 

• » 0-1 

M 

1 

p ♦ ♦ 

o o o o 

H »ZOHI 

J UJ II J 

S 3 * 

**g 

UJ 

H 

• • • • 

♦ UJMUJ fl 3 

X • X 

o < a 

ac 

o 


o o o o o 


0 C 

a. 


a: 

<1 

X 

z 


o 

Z UN 

< *"H 
• >0 


a es 
1 X 1 o 


< UJH Ui 

TKO X 

— tu UJ O 
_! X 0C UJ 
X 1/1 

21 W x 

* o •-< — m 

-* *h X >0 -h 


< X • X 
iiftZH ir 
— m o • 
^ X •-» rg 
i/>\h * •- 


u 4- 
X iS> 

<zs 

-) “I Q 


X o . 

M II 

u u 

lO l/t 

X -J 


U > | 

wioz; 

-J -J X J 


: x x x 

’Q.HQ. 


• z 
© o z u 

4/1 “J to II 

II -J II z 
ii goo 

Z/IZILK 
X z -i ** z 


z -• 
X o 

Z O' 


-« rg 

in o 

«* O' 


— 3 it x in — 

pH z l/)NH 

- - JZI 
Q ♦- X Z « 

< Z 40 — 

IUISZU.I 
i 4 g Z M ( 

^ o 
o o 
O' O' 


ar uj m z 

UJ ♦ UJ p« D # D __ 

3 X 3 S — -h -* 3 ~ II *h S p* 

«Z<^Z II NHO^ •-< z ^ 

— — — > it •— -^a: '-s-m- 

o t- II Ot-H-OO — ai-Qt-O 
<ZXI<0Z3<< < <Z< 

ujs<zsisujuju.iusujsuj 

aiumu-aiK-ioius 


UI O ’ 
3 UJ 


n « » 

z 


M X M 

ca 


•» — ac 

PH 

X 

X 40 >- UJ 

^ -H 

o 

UJ X CL CO 

< o 

ac 

ffiZSZ 

u UN 

< 

X *- H 3 


UJ 

3 -J 40 Z 

u. rg 

40 

Z — 

— O 


O * h" 

>- UN 

Z 

z « z 

Z 

S3 

® H UJ 

UJ p* 

PH 

*■* < •* X 

o o 

l-» 

ox »o 

ph UN 

< 

LU UJ O UJ 


o 

a z 40 40 

>-»"* — 

PH 

X — Z X 

h- 0. 

U. 

m x -j un 

tff- 

ph 

N f-i 

UJ Z w 

►- 

-X • 

0. - o 

Z 

Kin-»x 

a pH H- 

uj r- 

ao m ph m 

QC 40 

Q * 

UN klAN 

cl n i 

M *4 

v m «c %. 

ac 

*o II 

N « *N 

-j *- > 

mujmuj> — 

~ •* >0 — 

< < 

o 3 o 3 ac 




o 


o ac 

— »- 40 




t- >— 

pH 

-J 


UN Z CO Z H 

4 * 

3 

ii 

OC 

H 

x a uj < z 

< 

Q 

UJ 

< ~ C£ 

O X 

PH 

ph — LU 

O 

pH 




M PH 

H X -0 

z 

Z 

t- 

X - 4 - UJ UN 


H 

ShlShl 

n 

1/1 

oc 

n 

a 

W 

— ac 

as 

< 


QC < ►- 



K 

H z >- z ® 


a 

ac 


CL LL LU 

oc s u. 

a 


a 

S o < 

s 

U. 

< 

s s s a uj 

a 

UJ 

UJ 

ph 

>— 

pH — 

X U- ph 

u. 

to 

2 

U.HZ 

o 


X 

o o o u o 

o 








pH 













-o 

*£> 



"H 

UN 


rg 

pH m 







rg 

O 



UN 



o 

o o 







r- 

<o 



«o 

> 0 


UN 

UN UN 



111 



oooooooooo 


oooooooooo 
ooo'O^Nm^ifl’ON 
•t ^ in mm inin in irm 


ooooooooo 

O' in -ON 
m'O'O'O'O'O'O'O'O 


ooo ooooooo 

co cr o ram^iA^oh-co 

o o r- r*- r- r- r*» r- r- r- 


o oooooooo 

cr H(Mfn 4 -in-oNoo 

r** aocDcocooocDCDCo 


oooooooooo 

o , OHf\jrt«jin>cMZi 

co^(y<n( 7 'cr(no'(?cn 


oooooooooooooooooooo oooooooooooo o 

®COCOfflCOOOCOCOcO®COCOCOCOCOCOCOCOfl3 00 (DOOCOOOCOCOOOCOCOQOCOO) O) 

pHpHpHpH^^,-4pH^.MpHpH pH 


00 00 CO CO CO 00 CO 



112 



ooooooooooo-<ooooooooooooooooooooooooooooooooooooooooooooooooo 

0‘0^c\jf^'r^<3^®<^^o^ru« ir ''t-u^'Or^coa'0-^fv)(^i«^Ln>or*'CDa'0'-<rsjrn>>-invor^co!3'0>-<r\jfn>rirv>o^co(7'0-^fNjr^>j-iP>op^cD 

^iNrgfNjrvjfNiCwrgrsiCN<<N4rsic\i(>j(Njt\j(>irg<Njcgrgrgrgrgcyjr\jt\j(\jrgpg{Njc>josic\i{\jcM<NJ<sjrgrsic\jfvi<N(\i<Nifsir*J<\irgr>jrsjfNjrsif\irgpsjrgrvJrgPv)(\j 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ooaococsaocoascoaococoaoaoGOoocDcococoaocoaDaooococDaoasaococOQOcococOGOOococoooGoaocoaoaoaoasoocoaoaocoeocococooocoooooao 



ID 





ooooooooooooooooooooooooooooooooooo 

0'OHfgn^u''ON®ff i OMf\jro>4-irufiNCD(7‘0®(Njn>tir i i>oNco5'O^Ntn 
m«o®®>o<o>oujo*0'0r-p»r-r-r-r-r'-r»r^r^aop-®®®®®®®®0'0'0 , <7' 

rgfsif\JCvra<MrgrM(Moj(Mrsjfsi<MfMfMf\jrsj<vcgc\jr>jf\j<\<rgfv<\jrsj«M{\jojcgr\j<vpg l ^rvrN«>*»'i*>in»r'inir.ir»iPimr. I r.i ... 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO oo ooooooooo 

cceoaoa5co®<X)oocD®ooflOcocococccoa3®aDcoooooa)COcOQDcoa3coooaDoocoaoGOflOCOcoooaDccioococo®<oa3a3oocDoocococoaDcooooocx)co 



UJ < 

O X 
• X 


00 UJ 

a a 
uj ® 
• ►- 
3 » 
< -l 


-J UJ 
•- Q 
00 ® 
a. *- 
u> • 


— s 


q •: 
h- x t 
X V 
S « 

o h* : 
— 00 c 
O — f 


X •• 
* * 
x 


i o>o i 
- UJ O - 
• ® ' 


— *•« UJ < -4- 


CL <3 — «—■ 


ii a — h- x . 


uj c 

i? it < 
X e 
>— UJ c 
►*■> < 
» Z <x 

« 55 VO • 

> O'* * 
o 

S' 

if 


o 

+ — 


in b- 
II f- 
® 00 
J h « 
< • 
t- s o 
s o z 


uj mm 
> — * • • 
-5 <OlUI- 
™5 — OO • JO 
► OZh • • 
• ® ffi 
»- b- O < < 


> 00 . 


■ u; f 


_ • I- 3 ♦ 

♦ _» -J oO 00 Z X 

• -J H- X 1 K 

II H - Z II 

■QUI-U.U.U.® 

io jz-m-ox: 


♦ 

-j 

< 


►- is\ 

Z a* UJ 
«f H in 3 
♦ -J z 
X < s — 

x ►- I- ►- 

II S z 

X V- S IS 

x z o o 


+ — >— 


in 


—i m 
<7* O' 
in in 


< 3 

►- — « _j 

sax 

K « — 
^ Z > 

+ N |l - - 

X ♦ J f-t 

X X < 

x i- a a 

II II 55 < <X 

X k- UJ UJ 

x x z of a 

in 


oo — < 


> oo 

> z 


55 00 UJ 

a * z o 


X «- ® < a 

X b- 

* 00 _ 

x — a oo 

II z *-< — o 

•- UJ * II It 

~ 3 ® — ~ — 

<6 H Z II H — 

w m co w m — 

inOI-ZQKW 

< z o < o 

Q UJ S UJ UJ S w 
3 * O Z Of O > 


00 u_ 

— z - 
in o > 

* UJ UJ 

— Z Q 
II * > 

— a • 

* UJ 3 

— »- UJ 
H OO z 

W • >. 

^ 

< — H- 
Q. »- ® 

x •> a 

> 

— 3 • 

— <55 CL 

o a 

~ < 55 

OXO 
« - > 
IUZ » 

of — a 

-O UJ 

"H < Of 

* x a 

o — > 


VO > 
Z UJ 

o o 


• 31 

a. uj 
uj Z 


o s 
— o 

I- > 

•• » l 

H- X 
3 a 
s s 
o o 
< >- 


l- 55 53 

SOU 

o 

■ o — — > 


ea a 

CL —30 

— Z K < • 

O H O II I" O O 
w H UJ II H O II II 

00>OZII30 
< > «X Z — <<-5 
UJl/IUJil-l-I 

x z z — O-OCX 


• X 

X UJ 

u x 


00 

o 

— — 
• >- o 

UJ 

I X 55 
I — t- 
: i- 55 

l o o 


Z UJ 
*- CL 
O CL 
< >- 
X * 
— 00 
a o 
z — 
< >- 
X ► 


UJ 


— ax 
oss 

• h- K 
UJ 00 OO 
-J • • 

• I- H» 

►- O _J 

3 • • 

51 UJ UJ rJ N 
O X X I *0 
< — — II 
Ihl-OS 

• -zi- 

au.u.uis 

w. — « — o 


uj •. c 
-J — i 
• o a 
uj o s 
X ® K 
— 00 
HS« 


55 O 

o o - 

— « 

— a 

UJ S 55 O 

Xl-I- -< 


I O . K 
I • UJ ■ 55 

» — X o 

■ uj — < 

• XH-K — 

■ — • O O 

1 »- I- ♦ • 

I O O UJ UJ 

+ • X z 
UJ I- — • 
X Z I- *- 

— — II 3 
I- Of K- IS 

— a z — 


•O pg 

o o* 

in in 


m 


114 




u. O' 

u. ac 

lu < 


BJ UJ 

a x 

a. v- 


ac c 

UJ i 


SI VO 

CD 

— ♦ ■ 


IN 

O O 

O in 


o o 

o o 


a a 
z z 

UJ UJ 


II O II 
Z • UJ 

• m a x 
■ to »- m 
. < ea H 
< X O Q 

in 


• V — * 
o r- o i 
U o Z II 
< HZ 
H SlO >- 
_J K >- O 

aisu< 

o o Z X 

in 


UJ 

UJ • t** 
O X O CM 
<>*-<• 
I- X S3 

® k 

H- — 

S I U. S 

oa “C 


♦ 

H 

I 

c •> 

■ X 


— id p-< i — * : 


< 
k : 

S3 * 

h- . 

Z I 


II - 

• * . 
* O M . 


i m a *-« 


Q >- 
< Z 
LU S3 
CC U 

>o l*“ 

<N IN 


1 o' I — S3 ao ^ ^ vo < 


X ♦ 

0. Q. H 

OH * • “ 

JS 
< J >2 


UJ < 
3 O 

z a 


ID M 

S 4- 
Li. IN 

# 

UJ -* 

0L -* 

< I 


UJ M 
Z • 
• UJ 


I — 

in o ►- 

co « vo 


OH ' 
UJ ♦ > 
• _> l 


* ♦ - 
^ . 


■ a i 

- z z 

. S II I 
• O *- : 


V- x 
< X 

X z 

X II 


J <N X 
■> + CS 
I -J -* 
. — I 

• H- M 
) </> • 

• — X 

II S 
— -J 

• I m 
: O 11 

*-> — J 
I - 


— VO H- — 


Z UJ 2 •- 
SZUJ D hm j || tLU. 


♦ X 

0. is 
z a: 
z 


I — 1 -H *H _l — 


•H t| MM 


X 
X h- 


C 0 l_> I- *-« _J m 


X UJ 

a. i o x 

es 53 m — • — a sc 

S3_lXU.Li.XS3S. 

— *-H*0_i* 


< 

m w a a 

: u. x 


- 4 * 

O' 


m m ♦ o 

O' -I • X DC 

■» m -< O S 3 < 

N- — UJ 0C 

O' > > • z n 

* < < x — 

m a. a. u >- — 

O* X * X_m.i/} ^ 

w l- O' »_ 31 • w 

II vo h > 


: m s n sa 


X s 

o 


in co o 
in m co 


H O H O ~ O O- 

a ec ® cc u. ec x 

I 0 < 0 <*«<h 

m ro 

O' O' 


115 



ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 

'Or^aooo-Ho>iro>^ir»'Of--coCT‘0^rsjf^>j‘in»or-aoO'0^fNj< , ^4-irN'Or^cDa'0^fvjPO^irvoN-ooO'Of-«rsjfn>rtf>«Oh-coa'0^f>jpn-^irvo 

co®coa)( 7 >(ro' 0 '!M 7 ' 0 '( 7 'tM 7 'OOooooooooHrtHHHH-iHHHC\jNN(MN(M(MNfMN^mm(*immmfnmw-f«f'T'r<r>f^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

aoaoaoaooooocoaDa>ooooaocoaoeocDcDeDa)cocDcocoisaoaocoaocDa>cooocooocoaocoQOcoaococoaocoa}aoaooooocDaoeoaoaooocDCOcocoooao 



*o ^ O f^l — O O LU OC >• K X — ' UJ UJ PO >- >- UJ — UJOC — <<ai 

o*-ao «•> — — *- *- m — h- h- — «-* o — h > uj < uj a h* >->--—< < > _j > uj m j j > 

~ * «-* ►- «-«*-►- *■< < — »-* lu uj a — ^ o' — »<>--jx -j ai < > — x x « 

• — *-.<r h- < < — x «m a; xx ujh ujn- nj<xk < i j jluxx j- _j < a _j — 

. <M ►- O «— X “XX * X -I UJ Uhl- >UJ 33 O' >-— O X _J UJ Q. ►- X X > Xh X J UJ II II X N# 

< O * X • X X _J »>UJhlUUJ < X — UJ <0C ^ XII h- II UJ < || || UJ X >- 

ii x co _j ii — j it — ^ ii ii in< z d -J ►— oc> -j uj *ii u — ii XJ — ■ ii M x ii <*■»«-» m oc ac 

x r» it-* n — - 5 -* *-• .j • z ii ii >oxiU’Oiufl'Ox>-cDH« _i z j n in — . x-j«j ►- m h — i _j -J uj uj 

- I - UJ -C -> X ^ m -H + , X HXUIX O o > JO < ~‘ O _J I-.«X — «m-'UJOJ''Xmm->.>. 

ON5 O ~ ^ a --It ||M<XH||J^HM w_| w _J ,| ■ _J -H .« __J 

«t « I zco^Niic HHift a ^ nj oc h > ii -j nj -j n x — X •-* n x •-« — • « x X •— m -h n h* j j 

o <i ♦ n uj + oj uj *-» MMOjHsa'-h-wsaHsx^taoc sSKfl.h-KQ.^sK'-o.ha-i-sh-ai-Q.wxx 

ca - h >- ♦ <s »-«•-< >- ♦ q ^>- + hhnq.i-i-i-i-q.i- Xhiiii-KiuhiN.aXhhUJt-hXiKai-uj'-l-iii- n 

2 < i h « < xt-ti <tx Z5w^ a a ox ii a. a. x z> a. x z> g. a. i i 3 a a a 3 I X 3 Q. & a u 

s u. u. ^ s ii sj _j ii is ii si u ii csj s j ii azu.zuuszzsuijsjatashZjii.ZJ 0 iai-azjj 02 ai-a.ZJJ 0 iKw 

D-^*-»00-JQXXL3-J0X £OjQX£'JX»'XXXOXXOUJ<0< l JJOOUJX<UJX<XOJJX<<yXOlUllJX<<XUJiU 

*t — * ** m ^ mnjfvi«*nj — < po in cm m 

i cr <n o pm pm cm njo'<M~ 4~4 m - - ho o o 

(• — O' -H *-* — • — < — < W _4 «H 


I 


116 



ooooooooooooooooooooooooooooooooooooooooc 
p-ccoo — CNm^in«OP-<x> 0>0 — CNm*j-inor>-® 00 -HCNi'ci*$-in>Ch-coO'Oi-«rNm»rin>of 
C>j-g , inmmmir\ir\inini^ir>vO'CJ' 0 ' 0 ^' 0 ' 0 «L}-c>or*-r^r-r-r-r-K'r-r-K-CDcocDcoaocococ 

oooooooooooooooooooooooooooooooooooooooot 

coa3QocoeococDcocoaoco<x>cocococoQOco<x>cocococDcoco<»GOcocooococoGoeo<x>aoa3aocooo< 

^^ — - 1 — —r-U — — — — ^ — r^-w* 


o 

O' 

CO 


o 

oo 


oooooooooo 
^rgf’wiriof'-ooo'o 
O' O' O' O' O' O* O' O' o o 
■>r«r«r'r'r<'r*T'j-ir» 

oooooooooo 

CO S OD CD 00 CO CO 00 CO CO 


o o o o o o o 
p-i cm ro <■ in >c h- 
o o o o o o o 
in m in m in tn in 
o o o o o o o 

CO CO CO CO CO 00 CO 


3 

z 


X X — 

LU UJ *- 
> > U4 

< < X 

-I Jh ^ 
X X UJ ♦ 
a i x 

3 52 

Z x 
ojwKhz 
X X X I- 
0 . 1 DZ || 
-I -J z o 

< < X l_> _J 

in -o 
o o 


X 

CL 


O 

Z 52 
< O — 
• — -J 

O O J 


II 

X 






m 


II II 


II II >. 
ISh 
. X O I- — 

) 52 — — 

I J X S IL 
I _ o *- 

ao 


Co %r — ® ii 
—* k- < — > m m 

«-f 'til win « 'j- co 
h i- x — — m 

<s li X h in x > ® ® n 

s-axo *-o<H<i-a 
sa«-iM-a cl s 
<ss jlaanu-zsziss 
^ -J — - "UMNHOI-O J 


<a fs 
• CD 


- »IUJ 

J UJ J w 
JO «l- ► 

* • in l 

m 

— co n i 

k < — in - 

in i— in ® i 

k I — 
n toh>s: 

gj — x — — x e 

Jiu.i-u.ii.ia: 

— — h-OK 


52 X 
rj o 

• UJ 
X O 

H • 
Z X 

— s> 

NJ K- 

m x 
uj — 

• k 

X * 
UJ s 

• ® 


o 

G 


CM 52 
UJ X 
3 * 


X 
* O 


a. -i ^ 
lull-- 

IQ.dK' 

k j jq: 
UJ < < o ( 
l| II X l 

1 — CM 

) IM — 

: — x 


: — — x x t 


I Q h J J 


a — 
x ►— 

CL X 

o 

< X 


3 
X 52 
< M 
II UJ CO » 
-3SI 
NZKQ. 

— — Z 

— H- — J — 
IZ JN 
a. 52 < 

uj o o 


co co 

52 52 


co co 

52 S 


O' U. 
O' 

o o 

O' 

— Q 
-J 52 Z 
< »- < 


— • • « 


I fM ^ ® ® ® CM -t 
pg 

i x x 

• X X 


I fM 


• — 52 
UJ O < 

X. • z 

— UJ 52 c 
H- Z — V 
*•»— 

W X < K. 

O — ' 

» Z 3 a a 
N - d Z ! 
O I II ' 


I o o 
z z 
* < < 


o o 

UJ UJ 
• • 

UJ UJ 

x a 
> > 


S 52 52 a o 
h> »— K X X 
52 52 52 • • 

OOO O Q 

z z 

OOO • • 

• • • W |»1 

o o o • • 

• • • a o 

ooquj uj 

UJ UJ UJ • • 

• • • UJ UJ 

in m — * a. cl 
cm m — > > 
x x a i- i- 

X X X — — 


00 00 
52 52 


.LLU.U.LLILU. 
— O-J — — — — — — — — 


cm m 

CM P0 

o o 

X X o 
U. IL J 

— — z 


<n ~5 

_j — 
♦ — 
— h 

<m m 

£ II 
in 


o JO 
• ta • 

o x UJ 

z z 

II II • 
Z -I 


117 



o o o o o o o 
aoa' 0 ^<Nm->r 

i/> in m »ri in in in 


o o o o o o o 

IT-OMDC-Oh 
*4 t-4 *4 (NJ fM 

in in m in in in m 


o o o o o o o 
c\j m ^ m o n- ® 
(M r\j rj (M f\j oj r>j 
m u-» in in m m m 


o o o o o o o 
O' o -* rg po ir» 
ni n*i m ?n rn o 
tnin in in in ixur 


oooooooo oooooooooooooooooooo 

OCOCDCOCDCDCDOOflOCDCOCOCOCDCOCOflOQOcDCOOOOOOOCOCOCOCQCO 


oooooooo 

r-co^o-^r«jc<i«j- 

ininininmininin 

oooooooo 


oooooooo 

ift^>n«.cDCro«^<Nj 

^•r'f.j-^ininin 

inininininininm 

oooooooo 


oooooooo 

O^inor^cOOC 

inininintnirin«o 

inininininininm 

oooooooo 


oooooooo 

■M(M(P|«fin'ONCO 

•O'OOsOO’O'OsO 

inininininininm 

oooooooo 


QOooaooooaoQooocoaoaocDcocococooaOGOQoaocooooDcoaococoaooococo 




st m o.h- oo fNJ r*» ^ ng r- co O' -* o O n- 

g- «r -r g- on oo ooommcoao 

o o o o o o o o o o 

■tf-ffl®oocO®cocc®co 


118 



\ 


ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 
O'©— <f'jm>ru^'Or*-ooa'0-<r\jm>j-u-'>ON-a5(TO-jf\/f^s}-iri«or»aoa'o— <rgp^«j-mso^cDc>o^>«f , sjfo -j-Ln or^oocro^fN/fn«4-u>*Oh'00(T' 
'£)r-h>r-f^r^r~^P^r-p^aococoaocococDccco!X)C7'C7'C7'0'CT'C7'CPO'0'a'OOo00ooooo— — 

intfunintf'ininininininiruunuMrtioirnfMni^iotfMfMnifunininKMr'O'O'O'OO'O'O'C'OsO'O'O'O'O'C'OO'O'O-O'O-Of^'O'ONO'O'O'fl 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

cocoaocoajcooocoaocDCOaOGOcDQOaaaococoooadcoascoeocoaocDCOGOcoaoooooeooocoaoooaooococDcocoaOQOcDCOOoooaDcoaOflOcoxQOCoooao 




O C3 CD O O O O 

o —* fsj rr> «$• m *o 

fn (’"i rn 

iO *o «o o -o 

o o o o o o o 

cd co co cd co oo to 



XX* CM 
K X * ~ O 



x m * x q 
•* — x r- ►- 

— ■ UJ o » 


m > r*- p* <a 

w < » • y> 

t U *s> fi- *? *+ 

> <t • ^ o 

< V -#■ UJ W 

t/> —» •-• — x 

< CNJ UJ O 

> H • * • 

•» O X X h- 

— r» -T m «j 

• 4 * * rg *-» » 

— O w w 

a-t-Hoz 

e£ OJ < <. 10 a: 

Q I- I I J D Q 
UMflTQjwKZ 
>• QC S S U. UJ UJ 
vK U- U- *- O' 
fO 

N H N 0 \ 

-* O O' O' 

O O O' O' 

i*— r- O' o 


120 



oo oooooooooooooooooo 
>or- OH(Njfo^if»NONcoa' 0 ^fvjfn<tir\«oh 

oo oooooooooooooooooo 
OO OOOOOOOOOOOOOOOOOO 
O'O' o'C'O'O'O'O'O'O'O'C'O'CT'O'a'Cro'O'O' 


o o o o o o o 
O' *4 cm m < m 
cm m m ro m eo m 
o o o o o o o 
o o o o o o o 

O' O' t 7 * O' O' O' O' 


oooooooooooooooooooooooooo 

®0'0-ic\jfn^mof^-coo'0<-<f^f r ''tir\>or»coO'0-HrMpri 

oooooooooooooooooooooooooo 

oooooooooooooooooooooooooo 

O'O'OO'OO'O'O'OO'O' O' O' O' O' O' O' O' O' O' O' O' O O' O' O' 

4 M f — 4 <— li- 4 i"-*»— lr^M*-l»-"‘'^ ,, ” 4 '“ 4 i'HMf— 4 i— 4 ,— J— 4 >— 4<— 4 --4 


- >- 

3 * 

«GC V) 
p- U 
C 3 ~ 
► >■ 
1/1 *• 
Z uj 

a x 

UJ M 

2 P- 

« Q 

o- - 
UJ IJJ 


UJ » 

a c — 
a — 


V> ~ 

*P JCUJ-- 
O » • _J DC «-< 

— ac -j o ac ~ 

k i UJ Z S J 

► UJ Q « u UJ 

p- • m co > o 

3 < * as 

SP * — • P- 

(_9 — J — I 4 «. 

d UJ UJ Q — . 

iaoujwH 

►* * 2 VI Q — 

Z -J LL •-« UJ -J 

f - -» • > OC UJ 

o ^ > UJd Q 

< a. uj a: > z 

f UJ O - «. U. - 

>- — 


cl 

UJ *- 
• X 
< * 
p- — J 
-J UJ 


-J 
V) UJ 

0 . o 


a uj 
UJ z 
z > 


o a 
~ oc 
P- o 
* o 


3 

<S> £ 


w O 
P- # 
ca 

o * 
> — 
a 


: oc -• -4 


* o 

UJ UJ 

z a 

— a. 

P- > 

a 

i 




• o -• 






►h in 


Z 

M M 

M 




•* > 

•H •• 


z 

w 


M 




— £ — 


■P 



Z 

M — 

CD 

z 

ca 


o 



z 


£ 

2 — 


o Z i/> 




o 

CM 


O' 

M W 

w 




Z * 

► N 


o o 


M «— 

M 


_i 

— * a 





o 

m ac 

* 

o o 


<M 



O 


UJ 

UJ O — 

w 

* o • 




CM 

■-J 


UJ 

V) V) 

V) 




m V 5 

in cm 


UJ UJ 



P“ 


UJ 

2 — UJ 


UJ 



UJ 

2 OC 

in 

UJ 

> 





UJ 


X 

z < v> > 

MM •> 




» 

CO 


z o a o o 




O U 

o 


z 

oc 


v> cs 

<a 


a 

UJ O QC 


X 

o 


z 

uj ca 


z 



in 



z 

X 

*■* 

> X U UJ 

m v) i/i 




o 

r- 


► • 

M M 

*-4 




< i-» 

PO * 


•> 

0 . 


z * o 

o 


CO 

z o a 


M 

• 


» 

z o 

« 

«> 

V) 


•—4 




UJ 

u. 

• M 

Q 

MM • 




o 

o 

a. 

<-* o 

>* > 

> 

CM 



X >- 

F » 4 


M 

>• 


O P- V 

> 


p- 

> 't > 


1 - 

o 


M 

>- > 

o 

•— 4 

CD 





M 

X 


p- <t > 

>“ o o 




CM 

o 

UJ 




1 



M • 

CM 





UJ •“ 











CO 


< 


in 




•—< 

UJ 

CS P- 


UJ •** 


O O 

M 

• 

H 

II II 

n ii 

II 

II 



Q liJ 



II 

II 


Z O II 

ii 


II 

II CM II 


11 

II 


11 

II II 

M 

II 

* 


O 


o 

M 

U. Z 

DPZ 


z a 


M 


« 

O it w 





4 - 


Z X 

U M 






in 

m 


•> 







< 


-J 


M t 


• 



1 — • 

> 3 ® 


is Cl a 


p- p- 

p- 


CM 


M M 



O UJ < « UJ S z 


M 


M 

O' — 

O M 

o 

M 

M <M — 

UJ 




M 

M O' P- 

M 

M 

LU 

CO o 


o 

M 

X 

H 

* X •- 


M » 




-I 

II 

CM It 


*■* M 

M 


(M 3 JPDOh 



M 

•f 

II M M 

M M 


M 

M — M 

3 





M M O' 

-J 


moo 

in 



UJ 3 

OC VI 


V» UJ O 


II 

II 

UJ 



CM •-* 

W M 

M 

t- 


Z 

o z < o 


CM 

M 


M M 

w 


w 

W M 

Z 


p- 

z 



UJ 

m 

a 

Z 

►-4 II 


II 

P* 

X 


<* UJ z 


Z — J 

II 



o 

uj® ujo« 

o oc 

■M 

3 IS 



X <1 

o o 

M 

X 

ca -j 

® J ® 

-J 

Q SI OC 



3 OC « 

o-®o 

■— 4 

UJ 


v» 

ca 

o 


QC 

ca O uj 


UUD 4 P 

UJ 



X 

P- X 

> 

UJ CL 

2 

SPP 

aC UJ t- 

— X 


<M 

2 


CM P- UJ 

P- UJ P- 

UJ 

UJ P OC 

P- 

UJ 

cs 3 


UJ > P- 




p- 

— 00 I- 

CD 

CM 

u_ 

CD 

O Z X 


X o P- 

UJ X J 


M 


UJ 

CL IS 

UJ O 


Z P- X z 

M 

II 


UJ 

II 

o 

O 


o 

OC o Z X 

o 

H 


QC UJ 




z 

o 


O 



3 

>- 3 ** 


m a <t v> 

M 

< 

u. 

p- 

o P- 

5 ) O 

CL o z 

< 

cs 

®'Z « IS 

U. U. 


S 

Z 


® Q J S £Q 

ta 

o 

a ® a® 

M 

< 

UJ 

<a 

a. o <a 

LL 

ca 

LL 

ta uu 

<a 

M 

ca 

vi 

VI 

O' o 


a o o 

X 

p- 

p- 


o 

u □ a > 

>* ► 

> 

X 

OOiUPU 

M M 

X 

O 

>- 

X 

30 U. 0 P 

o 

K 

> o >■ 

U 

P- 

X 

oc 

o 

>- > 3 

M 

o 

M 

u 

f* v> o V> o 

M 


f\l 







































» 









o 


in 


CM 



in 

>o 

M 

p- 


«M — « 

O' 

nO 



in o 

CM 


O' 

4 - 4 - 

CO 


o 


m 

m 


in 


oc 









o 

O CM 


O 



in 

m 

o 

CM 


O CM 





o o 



O' 

o 



M 

CD 



o 




ca 









CM 

CM 

CM 





m 

in 

M 



CM 






M ^ 




CM 







CM 




u_ 


o 














in 

in 


























121 


ooc>oooooooo 

<o>o>^'0'0'Or w P“r , “f*^r*“ 

ooooooooooo 


OOOOOOOOOOc 

O'5'Cf'O'^O'^O'^O'i 


ooooooooo 

<jr-aoc 7 ' 0 ‘-<<\/ro»}- 

r-r-r-r-CDcoasaooo 

ooooooooo 

ooooooooo 


^ ^ ^ ^ O' o (j\ 







h- tn co m 5> o o >o cd r- O' M 

o o o h pj m -4. cm ,*■ o -« 
M M m MM 


122 



o 

rg 

o 

o 

o 

>0 

fM 


O O O 
-Oh® 
o o o 
o o o 
o o o 
o *0 o 
rg rsj rg 


o o 
o> o 
o 

o o 
o o 
o -o 

rg rg 


OOOOOOOOOOOOO 

OOOOOOOOOOOOO 
OOOOOOOOOOOOO 
o o ^ c *0 *o >0 >0 -o «o 

egrgt'jrgrgrgrgrgrgrgcgrgrg 


OOOOOOOOOOOOO 
in-ONCD^o^Nm^ifl^ 
NNMMNNmfnWmWr«W»l 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 
^ ^ ^ ^ ^ gj ^ 'O «0 

rgrorgrgcgrgrgrorgrgrgrgnj 


OOOOOOOOOOOOO 

r^®o*owrv< , n«^»A*of«-®a k 

OOOOOOOOOOOOO 

OOOOOOOOOOOOO 

y) ^ iP gj tp »p ^ »p fcp) tP s/) ^ 

cgrgegrgrgegrgcgrgrgrgrgcg 


0 

O 

0000 

m 

* 

f* «0 ff» 0 

tn 

in 

imiMT <0 

0 

O 

0000 

O O 

0000 

'O 

<3 

0 *0 -o g> 

rg 

rg 

rg rg rg rg 



MM 

Z 



•k 




0 

*■4 







e 0 

— O > 

• » 


I 




<— ► 

occ-j 

1 0 

• 

H* 


**N 


00 

m Z UJ 

a. 00 

rg 

• UJ 


< 


3 

— * X 

-5 UJ 

•> » —* 

b- N 


H 


a 

ox* 

< • to 

a — 0 

3 K 


UJ 


< 

— >- CD 

> s » 

JNX 

s * 


as 


'ac 

t- OO < 

• • ac « 

UJ — * 

*- X 

* 

# 

• 

* 

0 £ Zt* 

IZhqC 

INI X -< 

a a. 

— » 

rg 

|M 

—v 

-> • »- 

H- t- 00 m 

u. a. rg 

h- UJ 

O 

ac 

UJ 

0 

* 0 v> 

a »uo 

x x a 

* rg 

O 

MM 


r\ 

— z — 

< Z * V) 

• a x 

Z H 

*4 

♦ 

X 

MM 

O UJ * 

> v> s rg 

a -) • 


MM 

O 

t- 

00 

m (3 u/ 

» «-* ac ac 

_J < <M 

t- *- 

rg 

• 

»- 

3 

— ac cl x 

X X -4 f. 

X * eg 

a 3 

cc 

(O 

3 

O 

a. z > 0 

cl * z a 

a — a 

t- s 

3 

u 

s • 

< 

01 - • h- *- 

* a 00 wo 00 

U. (V X 

* OL 

O 

h- 


: co uj •— x — < u 

: > -I * t- O > ~4 

- <x a x * co • x 


• X m d w — 


h- O 



O 



00 3 S X 

I —x 

-J X 0 — 

a. 

z 

0 





Z uj 



—4 


O 

* u UJ < 

— a. z Z * 

X CL X -1 

MM 

MM 

MM 





— a 



*«» 


•• 

-* z 0 X 

uj s u u h 

t- -j * a 

wo 

u. 

w 





IN| •. 



O 


X 

O • *-« 00 

> < M M OC 

u. < in x 



-M 





* sc 



t- 


O 

(O CL * Z 

<> 0 a h 

X M mM M 

Z WO 

ac 




X 

WO «J 



wo 


MM 

~ a: X * 

00 • uj ac z 

• — . O rn 

MM 

» 

3 




s - 

UJ K 



» 


1 - 

0 a s O' 

<t h- 00 00 wo • 

X rg x m 

a. 

MM 

U 




UJ 




— ■» 


ac 

h k uj - 

>- CL *0 - O 

0 . — * X 


a 

» 




O UJ 

a: * 



0 0 

» 

-3 < O ac 

• ZZhivvi 

h h (V y 

wO 

MM 

MM 

z 



X 0 

UJ 



r «4 

O 

a 

> X x s 

-m < «a x ac mm 

X a rg » 

M 

cc 

O 

MM 



* z 

* h- 



* 

O' 

s 

< • * ac 

O >- t- *-* ac 

x O 0 rg 

K 

u 

0 rg 



MM < 

-J * 



O 

V 


00 J- J- C* 

CO • * S WO * 

• X x rg 

3 00 

m 4 ac 



f* H 

0 s 



•—t 

0 

v» 

* a < uj 

KOfiCUl- 

X • * x 

s 

* m — 

z 



r* 00 

* s 




MM 

UJ 

-* X X z 

w Q. 00 Z * S 

H* — > *H X 

V- < 

rg 0 

» 



0 MM 

X t- 





ac 

0 z * * 

h £ ^ H Q 

l- rg mm m 

"M 

a a < 




r* 0 

s * 



K 

> 

» 

eg *hO 

s < 0 ac mm 

X — O — 

00 

MM 

x ac 




* 

a — 


X 

<[ 

< 

a. 

— -J 3 UJ 

O >- X ^ ac 

x — x rg 


ac 


•>4 



-0 r- 

Z 1 -t 


0 

X OO 

s 

H r- <a wn 

>- •‘O’ * 0 O • 

• X * X 

z 0 

«*• — 

MM 



r* uj 

•> H* 


t -4 

X 


►- 

< 0 •- z 

*IWOUH 

x a ♦- x 

MM 

00 

H O 

MM 



f* 00 

rg -■ 


X 


«»» 

00 

X UJ * * 

-HZW M wo 

a uj cl * 

t- 

• 

O O 

DC 



• u. 

UJ h* 


t— 


O 

» 

x wo a: x 

O X 00 s rg • 

h- * 3 rg 

MM 

1 - 

X MM 

M 



in u. 

3 * 


* 

'O 

r> 

MM 

Z Z Si ac 

CO < • ac OC rg 

2 — Z — 

00 3 

M W 

«-k 



r* s 

O S 


0 



X 

* ac < 

> WO -H rM ac 

x rg x x 

» 

s 

kO MM 




1 * il 

^ X 


•» 

w 

wo 

CL 

»oai 

— • u X X * 

M W M X 

MM 

ac 

H lO ^ 

0 


•• m 

* • 


a 

UJ 3 

» 

O UJ UJ z 

a i * * * - 

x H a * 

M 

m 0 a. 

MM 

UJ 


kT O 



t- 

0 a 

O 

m ac mm * 

ujhza^a 

h- UJ t- -4 

X 

KJ 

X * 

MM 

£X 


r- *— 

00 X 

*■» 

WO 

< 

< 

MM 

— Z £D 

oc 2 v» ac ac * 

h- X 3 -i 


• 

M- (J 3 rg 

a 

— k 

r- uj 


0 

» 

h- 3 

H> 

_I • X s 

a. < • --4 mm < 

Z l- Z X 


z < z 

M 

> mM 

M OO 

X < < 

p> 

• 


* -k -• OC 

>• > 00 X X K 

X UJ X X 


MM 

r- < 

MM 


m m a. 

ac a t- 00 

— 


UJ 

z 0 2 a. 

UJ 

M 


ac i- 

O 

2 

• 

r* -m 

< K 

s 

«> 

'O 

0 

UJ 

* ro » z 

"N . CD 

O 


CD UJ VO 

s rg h- _j 

CD 3 t- U 


m 

ac 


O' M 



rg <0 00 

-H >M 

MM 

r* 

» UJ 

ctcaazh 

*- 

*— 

u. 

Odwz 

UJ O 

X 



* 0 . 

— 1 

to 

*- 

eg 


~ - rg • “> >-wajW(a 2 Mh wo a « jo. — » ►- ac 

CQ ► UJ > OCDh-l- *OW 2 X IhQ o oO f- S 

SUJIK la o »K IP o UJ < X ' X a Z H UJ » u. 

H 2 tHW(Mk-<z«/>aa:a 3 -i •» •> z wo cc < a: 2 *-* uj 

fcN Zh «WhXZTZ«’V a o x v a 1 a. ® ® 

ac H >— * a: vo >m mm r* ac 

< 3 ki <n tu «* z z z z z z z z ox z < UJ i/l — n 

cos OcD#S«sssssss « t- s - jz uj rg 

sac**uj_ixxxxxxxx x . x <cqujsx^o< 

hfflMNh<HlIU II X X I- 3 I h S O II t- 

3 UJ 02 UJSQSQS 0 SS S < Si « S UJ II UJ UJ 

touo -kuuuuuuuu u QaQdo<ica 

•-* <0 nojif. g-iT'Osccff‘< 33 U mm 


(M — «■* 


rg rg 

*■* 
# * 


MM 


0 



mm' 


z 



a 


< 



m 


• 



uo 


0 



u 


4 



* 


mM — * 



a 


• s 



wo 


uj ac 



UJ 


z 1 



CD 


• z 



♦ 


<00 



0 


t- * 



WO 


Ul -t 

CO 


z 

0 

ao ac O' 

f* 


00 

00 

• w r* 

>0 

UJ 

W 

< 

0 * *0 

» 

> 

V. 

Vk 

z — * 

uo 


0 

or 

4 O 0 1 

h- 

CD 

• 

00 

• to r- 

f* m 

S 

rM 

UJ 

-ZhZ 

f*- 0 


— rg 

co 

• to • to rg 

* * 

ac 

H # 

* 

O V O' ^N » 

ao 0 

s 


II • 2 V> II II < 


a < 

00 II 
uj o 

CO lO 


ac * 

O rg 
UIOCZ 
* 00 
’ 1 * 


00 o 

It II 
Z 00 
00 u 


a a 
00 00 
Z 00 
00 o 


H O' ac 
vo it . 

rg’rg s 
ac ac ac 


at cm uj 
00 # o • 
rg * • x 

K UJ O IS 
« CO II UJ 

eg 11 h- o 
ac as X 
n wo- 
hujhil 
a cox - 


m r* m # re in r«- • tr\ u. 
U-OONONXMO r- 
— | 1 I N WN>- 

# — rg qn- 11 or* ac 

(M z ac ll ac m r * . t- 

# vo sot- s uj h 

# — n o 11 h - ts 11 >- 1 u 

to a s n 

^ tL NMS SU. H S SUIH 

<-ccao:o-cCQ:u 03 c 

ff- O' co rg 

r* r- r- r- 

>o f* -D r- 


123 ; 



o o o 

— ■ fsj m 

«4)>0 

o o o 
o o o 

>0 nO 'O 

C\| CM (VI 


OOOOOOOO 

•or-ooo'Or-.cMco 

MO'OMJ'Or-r-r-r*- 

oooooooo 

oooooooo 

sO 'O 'O >0 vO *0 <3 'O 

CMCMCMCMCMCMCMCM 


OOOOOOOO 

«nn« 0 Nfflff'O -4 

f'-r-r-r'-n-r'-coco 

oooooooo 

oooooooo 

^)< 0 ' 0 ' 0 ' 0 > 0 <CO 

(MCMCMCMCNiCMCMrvj 


oooooooo 

(Mro^-in-or-coo' 

CDCOCDXICDCOCDQD 

oooooooo 

oooooooo 

s 00 « 0 < 0 * 0 » 0 ' 0*0 

CMCMCMCMCMCMCMCM 


o o o o o 

O-^CMrOM- 

O' O' cr cr O' 

o o o o o 

o o o o o 

>o ^ o >o «o 

CM CM CM CM CM 


O 

IT. 

O' 

O 

o 

vO 

!M 


0000000000000000 
>or^-coo' 0 ^fMro<rtr'sor^ooo'o«-* 
O'O'O'O'OOOOOOOOOO^P^ 
0000 -*>-«»-**-rf*-C»-* — 4 i-l f* «-l 

oooooooooooooooo 

CMCMCMCMCMCMfMCMfNJfMCMCMfMfMCMrM 


o o o o o o o 

OJ CM CM CM CM CM fM 


O o 

%0 vO 
<M CM 




X 

# 

* 


z 

X 

* 

* 


10 

+ 

o 


o 

CM 


O 

CM 

cn 

CM 

CM 


<a > 

£ o o 

* z o a: — *-v a: 

O OO | Q r-J X ® 

z ll o a. u. 

II*oo wo in — * # oo o in 

a. cl i oo-o * # n- >* tn o ifl z o • r- >■ 
w p- • —» o r*- ac <s — \ w # o h a h 

ZWZtfN-CQ'IINhUZ 0»«lir~K000 
•-•CSLO h- IU I WIL UJ •• 

CM 00 O — II O It IISIISZltHlHUQ.SSZ 

O II II ■- - • - - - ■ - 


O in uj 

• r*- * 

o i^- < 

II N- O 


O V- K) 


II N 


QK8 


H zwilnsnshqujwz u HNa-iauja z<^ 
' ■“* — •“ '-ra'OOOLOootoccaaCOa'LOu 


U^o-I O Cta: 


r- ao 

p- r- 


K 10 O 
BJ 
£ 


uj — 

z z 

X < X 


-J 

-J 

< 


I M" 
a o . 

I CM »* 
O •• CM 
X cO nj 
< CM • 
— CM CM 


O 

Z t 


~ ~ <t 


o x : 

* Z Q. C 

H X - . 


o 

o 


CM •« 
— CM 


■ — V O 


"v + + SZl/IN 


II II 
cm m 
z z 

X X 


< m <- *-t t 

:zzml 
: x x < < c 
ii n ii ii — < 


► Z in t 
■ z x n- 

i io i 


sf in 
Z Z Zl 
XXUH 


■ < z 
a: «- 

I UJ WO 

■ Z II 
t UJ z 

> O to 


II Z ( 
LO < l 
O K i 


• N- » 

jn 

Z CL 

- M* 

-no 

- CM 
O 

- ac ® 

- < o 


— < _ 
-o • o in 

- O a CD 
*- UJ «X 

I — l 


— — o 

— -j “5 m n 

in o - a in 

0---MDS 

. i - lutno a: ac r- n 

&.OS--3COODIIN 

Z X I Z X O O X 

ii < a o «- s kbjsi 

* H H II II II BLq: 

ca Z Ox 

XU_U.U.tSlCSltS!r^CM^tSLU 

a.H*-MUOQ £ X X X & z 


•o 

n- 

r- 


O 


—< m- m cm 

CM O CM O 

CM CM CM in 

CO 


124 



oooooooooo 

CMr\jrsjr\ir\jf\j(NjtNr\jpn 


oooooooooo 

^<Mpn>j-iA>of^cocy '0 


ooooooooooo 

^MnciA'ONcoa'O-- 

> 3 -'T'i-'T«r^'r>x«TirN«n 


oooooooooo 

(NW.flA'ONCDO'ON 

iriPininirintnm'OO 


oooooooooo 

(Mro^mvor-cocT-o-* 

OOiOO^lOOvOM^ 


oooooooooo 

ojf^^inoNa)o>o- 

r^r-r^r^-f^-r^r~r-'cocD 


oooooooooo 

■O'OO'O'O'O'O'O'O'O 

f\jr\jr\j<\jr\ii\j(\j<\jc\jc\) 


oooooooooo 
\0 ^ ^ ^ sO *o o 

CMfM(vj<N(Ni<\<rsjrgrsJ<M 


ooooooooooo 

^ O *0 *0 'O <o O ^3 
M «\J <M M fVJ f\l <NJ (\ f\J (NJ M 


oooooooooo 

yC<G'GO'£}' 0 -&' 00'0 

c\jr'JfMfvjfvjrsirvjcMfM(\j 


oooooooooo 
O 'O o o o o >o 4 
rgt\jrsj<Njrufsj(Mf>jcMrg 


oooooooooo 

^ 'O *0 'O *0 *fl vO «0 mO 
fMf\j(NJ(Nirsjr\jrg(Nj<NiCM 



125 



ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 
pgfr)^*4f\sor**ooa'0^cNjco^-m'0^ooa , 0>-'rsjfn^tf''OP-QCcro^PsiW^-ir\o^®(7'0'-<rsjro^iA*£:f^aDO'0^-(rgfn%r»r>^)Ka30'0-^r«j 
COCOO®flOCDCOCOa'(7'(7'(7'0 , (7'0'0'(r(?OOOOoOOOOO-<^WHHHH*HH-«NNN(VNfV(NjMfMP>ifO(fimfnfn(rinmfnnsr'4‘'J' 
^^^^pMp-4^^^^^^^^^^^^t\irNirof\irofN»rNjrs)rsjr»ifNjfvjrsjrgr\jrNi,rjrNjrs»c>jrj»>jr>jr\iP^rgraf\irgrsirgrsjrvj(>jr*jf\jf>jf>jrvirsjr\j(\jfNj 
ooooooooooooooooooooooooooooooooooo 0-0 OOOOOOOOOOOOOOOOOOOOOOOO 
'0<0'0'0'0'0'fl'0'fl>0'i3'0'0'0'0'00'00^'0'0'0'*]^0'0'00'00’0>C'0'0'00'0>0'0'C 0-0 O >C O >0 O <i .O O-CO'O'O’O'O'O'O'O'C 
rgrNrsJ<\jf>/rof\;(Nj<\if\irgf^rufNiPwPg^rgrsjrj«>g^rj^^fMfNPNi<\;r>i{\icvjf>jrg^psir\irsi^rsjw^f\J^rsi<Nif'j^f\ic\j(\jf\»rvj<\jrN(\iN<NrsjfSj(v 



126 



oooooooooooooooooooo 

m4inor—<oa'0«-HCMm4in'Or , -co^o — cm 
4444444inminir\i^mirsinir\cn'0'0>o 
rucvjfsjrsi(\jcgtNjrsjfNirgfM{\icsjrsi(Mfsjrv<N4fNiN 
oooooooooooooooooooo 

CMcMfMCMC\4CM<NCMCMCMCMCMCMCMCMrgrg<MCMrM 


ooooooooooooooooooo 
rr>4in^r'»co0'0 — cMm4m*or-coO'0'-c 
•<3'0<0'0*o<0'0^r»r*r«*h-r-r^r-h-p-coco 
rgcMCMCMCMCMCMCMCMCMcgcMcgCMcgcMCMCMCM 
ooooooooooooooooooo 

cmcmcmcmcocmcmcmcmcmcmcmcmcmcmcmcmcmcm 


oooooooooooooooooooooo 

cMm4in'Or-co(ro — CMm4in«©p-coo'0*HCMm 
8) CO CO CO CD 00 00 CO 0 s CT' O' C7* ^ ^ O' (7* (T O O O O 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcm NNNrtnmft 
OOOOOOOOOOOOOOO OOOOOOO 
<0 <C O O O ^ vO 

cmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcmcm 


(S 

NJ 

* 


X 

# 


0* 

4 


• on w 

> LU # 

I * — 

O 


z 

— 

X 


X X 
oc a 




CM 











O 

• 






* 


CM 


«H 



UJ 

UJ 



4 











• 

CM 



♦ 





UJ 


UJ 



a. 

CL 














CM 

— 



O 


— 



* 


* 




V. 



O' 











— 

V 



# 


— 

w 


o 


o 







4 











V 

p-» 



CM 


— 

— 


• 


• 



CB 

CB 















y- 



— 


UJ 

— 


CM 


CM 



X 

X 



r- 











H 

* 



V. 


X 

X 


— 


— 







4 











* 

— 





m 

a 


♦ 


♦ 



* 

* 














CM 

UJ 



«■» 


UJ 

UI 











CM 











UJ 

* 



— * 










CM 

p—» 



4 











* 

O 



CM 





CM 


CM 




CM 














o 

• 



— 


* 

* 


* 


* 



J— 

w 

pg> 

• • 

O' 











• 

CM 



— 


tm 

M 


* 


* 


CM 

UJ 

■g 

a 

eg eg 

X 4 



«•» 



*■» 


<■» 


CM 

CM 

* 

CM CM 

a 


X 

X 


CB 


CQ 


# 

X 

X 

m 

N» 

O * 



m 



m 


CM 


— 

* 


* 

* 

d 

«•» 




X 


X 


CM * 

y- 

o. 

3 

«■» 

— P* 



CL 



CL 


— 


— 

— 

pH 

* 

* 

X H> 

♦ 

* 


# 


* 


* — 

UJ 

UJ 

Z 

«-» A 

X 4* 



X 



X 

CM 



ft. 

CM 

UJ 

«■* 


4 

3 

• 

• 


CM 


CM 


* O 



X 

— CM 

K • 



UJ 



UJ o 

— 

UJ X X o 

UJ 

* 

O O 


S CM 

CM 


UJ 


UI 


• 

♦ 

4 



* CM 

m 

CM 




— • 

— 

X oc CSC 

X 

* 

O 

• 

• 

— < 

X 

pH 

pH 


—« 


— 

*-• 

O CM 



* 

M M 

-* 4 

X 

* 




CM 

X 

H- UJ UJ 


o 

• CM CM 

w 

(S N. 

"N 

00 

♦ 

«■* 

4 


• V 

M 

M 


X X 

— * 


*. 

* 

M 

CM 

« — 

Q. 

uj a. a. 

+ 

• 

CO 



H- 

Kl 

— » 

<-• 

h- 


CB 


S2 

CM ® 

X 

X 

h- 

a. cl 

4 m 

* 


m o 

X 

* 

mo«\ 

UJ 


X S 


m 

♦ 

M 


CL 


CM 

CM 

UJ 

CM X CM 

X 

N. X 



CL 

ui ui 

•» O 


x a • 


• 

O. » I N 


♦ 

— H 

H 

4 

CM X X O * 

* 

• 

UJ 

* 

« 

* 

* 

w | 

* 

« 

3 

o* — 

«■» 


X CM 

* 

— 

X CM * 

♦ 

«■» 

X X 

— 

H 

UJ 


1 

X 


* 

• 

X 

* 

CM * 

CM X H 

p~> 


Z 

♦ 4 

4 • 

— 

* 

UI — 

— 

IUJ-# # 

*** 

H 


h- 

UJ 

— 

1 


— 

CM 

— 

— 

00 

— 

UJ 

— 

UJ 

1 3 -h 



I — CM 

om-* 


* CM 

r- 4 * 
4 * 


• O.HHN * 


• # ►“ 

t-mV.'S.'- — N»N.— 

uja — CM — a — cm— ■ 
— ~ x a 


— — « « a — * 

— m o * — ■ 

NttlllXHil 
X X 3 3 — X - 


3 * - 
o m ► 
cc * i 


♦ X 
— < * 

I x — 


Z O — — 

OC — 
laffluj- 
* <D nj X X 



y~ 


H* X O 

m 

X 

UJ 

UJ 

UJ CM o 

X 

m 

UJ X X 

a 

ui x x a m 

UJ 

a 

00 00 * 


NJ 

NJ 

— X — 


CM 



u. 


w 

— -p 

— 

NJ 

w 

y- 

a 




un X x 

o 

UI w UJ X 

X 

4 4 — 

00 

UJ 

m 

UJ UJ 

UJ 

m uj hi o * in 

X 

UJ 

uj m a — 


II — 

w 

X X 


X 


in 


UJ 

— 

uu — 

UJ 


II 

UJ 

UJ 





pH 

3 H» 


m 





y- y- 


i-hxxin 

oo 


UJ UJ X 

II 


II 

- X 


X 


tn 

-J 

X 

II 

— II 


II 


w 

w 

II 

ii 

It 

» ii it 


Z II 



(i 

n 


ii 

ii 


H 

ti 


m n 

m 

4 


V 



< 

z 


* m 

» 


K 








— mu 

«jp 

w 

S3 S3 

-J 


CM 

n n 

pH 

CM II II II II O 

-J 

X 

x it ii n 

z 

=> Z 3 

II II 

X 

II 

X 

S3 

=5 

»* 

z 

O 3 

o 

Z 3 

H 

II 


CM 

%o *h -g 


max 





a 



a 

a cm cm m m m 

< 


3 h (nj m 


o — 

S3 

CO pH 

a 

cm ac 

m 

a 

y- 


• S3 

« 


S3 

H 

CM 


pH 

^g cm cm 


z r a 

l) 

n 

— 

z 

X 

X 

— — 

X 

X cm cm m m 

X 

oo 

v)him m 

a 

a x 

x m — 

UJ 

CM 

UJ 


UI 

z a 

CM CC 

MI 

^g 

CM 

u u 

0 0^0 

o 

ea uj >u ph 

CM 

00 o o 


UJ 

unco 

UJ 

UJ X Q X Q S3 

o 

a 

m x x x 

Cfl 

CD cO 03 Q Q 

a 

a a 

S3 

Z 

S3 CO 

— CO 

— 

co 

IS 

X 

X 



X 

xxx 

o 

o m a 

UJ 

UJ 

UJ o o 

00 

m 

— 

X X 

m 

m x x x x o 

UJ 

UJ 

UJ X X X 

ISJ 

-NJ NJ 

NJ 

X X 

•N. 

X s 

o 

X 

o 

NJ 

NJ 



NJ 

X 

X 


127 


o o o o 

^ Ifl-OS 

o o o o 
m ro m *o 
o o oo 
«© *0 *0 'O 
eg eg rg r\j 


ooooooooooooooooo 

ooooooooooooooooo 

(flOO'O'flifl'O'O^'O'O'O'O'O'O'C'O 
rgfgrgrgrgrgrgrgrgrgrgcgrg rg.rg rg rg 


OOOOOOOOOOOOOOOOO 

t /\^r«-©<T'O^tNjfn^ir>'0h-®C7'O'-g 

NMigtvtvjmMffinfnmwcamcng'-t 

pnmmmi^imfnrriromfnmrommr^m 

OOOOOOOOOOOOOOOOO 

<04 | £^3g)000'0<00g}'04)0'00 

cg{\jrgrgrgrgrgrgrgrg(\jf\jrgrg<\if\jrg 


O O O 0,0 ooooooooooo 
N m in*© r-®<7'^fMro-4-tn^3r*-o 

0 0 0 0.0 OOOOOOOOOOO 
'00<0'0'0'0«0>0'0'0'C'0>0«'0'0 
t\i rg rg rgrgrgrgr*gc\jrgrgrgrgrgrgrg 


o o o 
,*© r- ® 
0 0*0 
mi»wn 
o o O 
0*0 0 
rg rg rg 


o o 
m rg 
r- n* 
m m 
o o 
o o 
rg rg 


* X 

afi oc 

ui iu 

o. a 


® 

X 


rg uj 
^ X 
•s H- 
— UJ 
ro # 

* o 

# X 


eg •— 
— I 
v a. 
— UJ 

ro * 

* ® 
• * X 


IT) 

X 

* 

# * 

* 


® 

rg 

® X 

««■» 

X £ 

H ^ 


UJ Z 

* eg 

X «-• 


t- I 

~ K 

UI © 

rg O- 

fsJ 

— o 

♦ * 

1- X 


a. ♦ 

m r* 

O ro 

* 

x # 

# K- 

* 

M UJ 

> *- 

CD X X 


rg — 


X X 
Q. © 
UJ rsl 

* 

♦ 

ro — 
# *-• 
* X 
-* a. 

X UJ 

X X # K * 

~ * « — UJ « m 

X •— J- * — X 

* -< 3 — -V 

. ® i- X * 

X UJ — ' * 

© X X rg 
n t- + a pg 
uj a 


: *- 4 


— a. 

♦- o 

a. x 

o — 


m ro 
ro ro 
x a 
x x 


# UJ *“M 
w M « 
CSJ O 

t- I) II 
(X 

o ** 

X -H O 
O X 


eg rg 
rg a 
O X 


o 


CO 

M 

rg 



* 

z 


UJ 



O 

® 

® 

o 



• 

o 

K- ■ 




* 


X X 




W 

UJ 

® a. *- 

•t 



X ^ X 

H- 

O CO CO 


»» 

X X 

a. x a' h 

UJ 

X X ^ v. 

o 

rg 

aht 

CO Q. K- CO 

-1 

Nhaii 

o 

M 

HIDWIInOXh 

0. 

• COCOQ.H- 

H 

•> 

D<<K<LUJUZUJ 

X 

OSSnn 

•t 

M 

zunuuo 1 X 

® 

UJ X x X X 

o 

M 

X 

* * eg ♦ « | 

o 

•■HO. 

o 

•* 

# 4* 4 

X X rg MM 


a, 3 

•* UJ, z 

. *’ x 

ON O 

UJ © 4 UJ 

U. # Z # 

'rg ro *+ o © 

~ « * y> ■ • m 

:«/>###• m © 

© -J © © - — o 

<iww * >*. 

X ® CD 0 4* 

'H* # 0.0 


-<<#♦ * 

o # * ifl a o 
UJ <1 OC CO UJ UJ lA 
D h UJ UJ 


II II 
NWIIX 
H H- <l 

Z ■— CO 1/1 
31 U. < < 
O M UJ UJ 

in 


it ii 

XX® 

O.HH 

co co 
•- •-« ® 
UJ UJ O 


UJ * 
3 X 


*- II fl II II 

H eg m rg m 

Z^hNh 

® x x x o 

O X X X x 


rg 


■ & O ro N H p 4 M 
iNiowxmQo^om- 
: x < < i oxxxxouj 
: x uj uj xii mx 


u II 


n n n ii 
eg rg ro rg m m m 
eg ro <o.m m cm rg 
0 0 0 0 0X0 
X X X x X X X 


® o 
u. 

® < 

O a£ 


UJ — < 
X CO l 
Z II I 


Z Z‘ 
® — c 

O CO V 


Z 

M • 

o 


® ® 


u ro *• « 


M H O Z 


ci rg 



o o 


' l. — 

X X 


— rg 

N. M 

CO 

4 0 * 

• 


*■* • ~ 

* 


t- H»‘ 


V z 

x in 


© -v # 

O 

X 

o • 


cc — 

o o 


rg co K- ♦ 

* 

CO x © X 


H 

• O X 


# # 

in 

— * 

M • 

rg 

BKZK 

• 

1 - 

Ha i 

>- 

X ©'fO o o 

M 

X 

X sj- 


U < ** Z 

y~ 

O 

O < ►- 

o 

. H fsl # 

• • 

U * M 


Ii 

— * CO — 

o 

® UJ * c o 

1 

rg o * 

rg rg 

X 

« o 

OC II 


# oc NI 

• 

rsl 

O oc rsi • 

11 

O' II — x 



UJ 

UJ 

* 4 - 

X © II 

X 


Z < 1 X co 

•co * I- 

tl li. 

It 

II 

rg 

® H rg (i 

K- 

II 

•— ® II ■ K- 

© ® © rg < 




ii ® 

H 

co n © ac O 

© 

H n a o < 

H< •*-; 

rg in o 

II M 

»- 

rg, 

z «x 

w 

< Z «■» <; 

x- 

X II II- 

rg m 

M 

M M 


Z. 

II O M © U. 

© 

® U. © u. 

KlShJNOOUBIO 

o z 

l/> O UJ lO IKI 


M O’- N - 

O O O X 

X X 

X OX 

UJ CO 





in 


m rg 









*o *o 


O' O' 






128 



ooooooooooooooo 

mu , 'ir“-cocro-^rgm>*-Ln>of-coo' 

r-r-P»r-f*-cooocoaJtt)oocD®coco 

f<> i*) 

ooooooooooooooo 

^ ^ vO ^ *C *0 'O 'O «0 'O 'O \0 ’O vO 


OOOOOOOOO 0,0 o o o o o 
OHc\jfTi<'in>oNffla' 0 -<rg^'ri/> 
ff 5 * 0 'CMro'o , crO'(raooooo 

oooooooooooooooo 

0 > 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 > 0 ' 0 > 00 ' 0 'fl 0 
CM CM <M(NlfMfMfMCMCMfMfM(MfM(MfMCM 


ooooooooooooooo 

<os© 0 ' 0 -<M^sf irvo r- co o o 

4- ^ -C 'f -f ^ -C ^ -f -r <» 

0 . 0 . OOOOOOOOO oo o o 
<0 ^ O nO sO >0 ^3 sO %0 O O *C «0 *0 

CMCMfMfMf\J{MfM<MCN<M<MCM<VJ(MfM 


ooooooooooooooo 
—t(\jm*criri>©r^aoo' 0 — «f\imN}-u> 

(MNNfMINMNlNJIMffWn.nffn^Kl 

ooooooooooooooo 

O 'O O O <3 O O M 3 O 'O «£) vo «o <o >o 
(MCVJCMCM(MC\JfMfMrM«M«MfMfMCMCM 



129 






OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

r-a o •>< i\ m ■^r*-aooC}r^a>J<^'tu\Oh-coO'0^«ut^^tf\^)t^coO'Q*-j 

ooooooooooooo o o oooooooooooooooooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


o o o o o 
m.*in«oe- 
in in in ir> m 

o o o o o 
o o o o o 
o o o o o 
w m m m (n 


o 

CO 

in 

o 

o 

o 

n 


o o 
o* o 
m a 
o o 
o o 
o o 
m m 


M t — * 

— H- O 


Uj 

* 

o 

uj 


UJ 

a: 


»-o 

UJ ■ 

►- < x < x < uj 

< UJ H l/) h UJ CO 

-j x in in i- uj x 
3 < — Z — ZXO 
■ * • a b a • — 


o 

z 

< 


z 

< 


z — — 

— (NJ O 

Of o 

m 3 pH 

< O ~ 

» a 
0 — 0 

< o < 

UJ O Of 

X -4 p 

m -H — 

Of Of o 

— 3 — 

o 




UJ 

in 

3 X 




b 




Z Of 
UJ x 


UJ. • 


X 


-J ^ UJ 

♦ 

►- 


3 ZZ 


• 


Of — PH 

ph 

m 


> s J 

— X 

• UJ 

PH 

co m o. a 

CM KJ 

— > 

eg 

z 

UJ O 

— — . 

Q 

m b < 

*f Of 

— x * 

Q 

h- «n uj 

< o 

K < UJ 


z a uj z 

x — 

O > X 

Of 

— X H PH 

•* z 

B ~ 3 

► 

S«<l- 

X 3 

m of k 

— 


cl in j 3 
5 ) B 
O UJ X Of 

uj u of eo 

t- Z UJ D 
< ~ j- m 
_j in z 
eo —a 


o # 

Of O 

o • 
* *• 


UJ < 

. o > 


o o 
r z o 


Q 

O 

< 

ac 


O B 


in uj & 

p in 



m 


pH 

Of t p PH 

x — 

z 

X PH 


w 

u> • x 

— Z p 



X 


UJ 

uj — m in 

P PH 

■ 3 

in ph 


o 

PH Z K K — 

O — — 



z 


X 

I-UJZ 3 

CM — 

x 

UJ Q 


< o 

Xtf < • - 

ON 4 



PH 


< 

Z JS 

IN PJ 


Of < 


X • 

< PH X > *1 

pH Of pH 



IS 


x 

ph x ph in 

O O 

< 

Of X 


p —4 

O O 5 UJ p 

-Z- 



a. 


p 

flJHl- 

♦ ac 


B 


— ff 

X PH Z X — 

o p X 





PH 

B -HZ 

— o 

m 

O -J 


PH PH 

StfBZ of 

< — o 



x 


PH 

HiAKm 

HP HP 

< 

< 


— PH 

ac uj _j B x - 

ac < (S 3 



3 • 


HP 

.zas 

— z 


o a. 


m «- 

• X X < — ® 

* — in 

-p. 


a m 


PH 

X o « a 

— 3 

■'PH 

z — 

— 

• O PH 

H X 

PH w ■> 

CM 


Z K 


rsj 

x in a 

NIL- 

PH 

< a 

PH 

nQN 

* ut j uj u in s 

O P- — 

* 


P- Z 

p> 

p 

ox x 

ii h< ph 

M 

z 

o 

o < • 

UJOUJH 

o a: 

# 

o. 

PH 

PH 

PH 

ZXU.S 

PH * — 

PH 

o — 

- p 

P X * 

• Z UJ z m X Q£ 

p 4 P pH 

o 

• 

X is 

O' 

o 

UJ PH Si 

O ■O pH 

Of 

o ac 

z 

z — 


— — — Of 

•- -4* rsi <. 

in -4 o 

a. — of «► 

* — o 


O CL 

o 

Si UJ 
o: m 
X UJ 


_ Of 

w Of M 

O UJ < 

of z co a. 

< S X 


•» Kl ♦ 
o z o — 


— fSl © — Of — 
• X Of • o S h 
O Z pH O l 

» <r o o 


o m 


O N — 

o 

CO »-■ 

1 - X 

Z Z 

— ox 


— Z — X 

UJ 

< 


PH NH 

o — X 

< < 

< UJ | 

1 1 

Z p — 

• 

-H _l 

h“ 

p p 

-M- Z O 


PH. .HO 

X 

-J UJ 


Z X 

# X O 1 

X X 

0 0-1 



-H 

N o 

UJ 

PH pH PH 

< < < 



X 

B X 


PH P 

— P • o 

N S 

uj ao t 

1 1 

O pH 

HP 

•o X 

> ►- 

X ■ X 

Z X Z UJ 


- X K Z 

UJ 

X w 


pg h 

HI- - • 

CM X 

o a uj < 


Ph O P . 

►- 

CM < 

X < 

p 1 Z p 

SOIL 


M — * 3 3 

X 

X 


X 3 

1 3 --H 

O B 

UJ X Z ph — 

— z 

OH 4 

X 

O' N* 

o 


ph UJ > z 


-J rsj , « S U. 


UJ UJ 


Z B O 

— B — — 

O L- 

b uj •- ac — 


a. -- 

o 

in i, ^ 

O *M 

N Z NN 

O h- UJ UJ 


UJ i rs» in 

Si 

H* K 

pH rg 

— in o 

w m — h 

< O 

X k t- < — 

«p» PJ 

-J Q. p* 

m 

.pH. JO 

o 

--O'- 

— Z UJ 

• O PH- _ 

L- 

z o 

X X 

H> —--4 

H- — o X 

X < 

UJ 3 > PH 

p- X 

PH o o 


o « 

UJ V 

rvt Z • 

X — z x 

o z — o n 


PH X 

N V 

o 

< oo 

l X 

j- uj 5 a x 

Kl z 

Z -4 

ii 

pH - . O 

Z X 

Si X p UJ 

UJ < >- 


P ♦ • UJ 

B 

X 

pH pH 

B B pH 

b uj < m 


p z x x 


in x z 


• a ph uj 

PH O 

O Z ph Z 

xu a 

ii 

— — enz — 

U 

b a 


WU II 

-J z x 

II II 

0-03 


X. O B 

— • 

.cft-i • 

-J 

>* n >■ uj 

< in a 


Ii HP N* > pH UJ 


*- o 

II II 

> — 

U. > — II 

UJ 

w £ O a- 


PH 

o 

N» »J O 

a uj 

JII-J 3 

UJ (J UJ 

PH 

--NJ+ 3 

-J 



n -j 

-j m 

— o 

® 3 v>Z 


z in 

X 

•, ii a z 

m l- 

a x z 

PH X > 

—4 

pg nj x p- z 

X 

UJ * 

pH CM 

a o 

II X CO X 

--Z 

X Si PH 


s z 

< 

►— < 

3 

N O -4 

3 X — < 

H 

0 — 0 — PH 

in 

Z UJ 

X X 

H pH 

< B 

HP HP PH 

UJ X VO 


X UJ 

HP 

tO < J — 

m a 

J J >C J J- 

& UJ 3 3 


r* h H _j >- h- 


— m 

3 3 

X -J pH 

— -J — >- 

pH CM >- 

h ffi *h UJ 


X X 

z 

O K 3 

in x 

-J UJ -J z 

X X o O 

o 

cm -o -J 3 Z 

UJ 

'-J UJ 

U O 

O *J 

— — J O 

X X z 

O X X 


SI p* 

o 

< < X U. 

< S 3 

< Q Q < S 

Si 3 UJ PH 

sa 

BNN 4 S <3 

in 

a r 


-J < B 

— < U. Hf 

3 3 B 

m m x h- 


o o 

u. 

X Q < — 

a o 

o z o o o 

L> Z X X 

m 

o o o o m o 

3 

in h 


b o o m u — u. 

u o u 

►H 
















P 






o 



o 






o 

X 

IS 






<0 



e- 






pH 

OUOOOOOOO 

o 


O 

u a u o 

u 

c 

c 

c 

c 

c 



u u 

o u 

c 

c 

c 





131 



oooooooaoooooooooooooooo 

-^N(n^ir\< 3 r'COC' 0 -<(vn^iAOMX! 0 'OHiM(»i^ • > •; 

’O'O'O'OO'O'O'O'OP-f'- f- p- r-r-f^p-r-r-cococococo 

oooooooooooooooooo 0-0 o o o o 

OOOOOOOOOOOOOOOOOOOOOOOO 

oooooooooooooooooooooooo 1 

mrPipnrnpnrofO^fPiforofomfnmfPifnpnr^mmfCfn^ 





O' 


o o 

O' CO 


CM 


D2 



F 0 R.IS PLYC 0 , PLYC 0 

SUBR 0 UTINE PLYC 0 (X,Y,M,C) 


ooooooooooooooooooooooooooooooooooooooo 

fsjfr,«4-in'Oh-aoa'0^rsimsri^'Or^ao(7>o^rjpo>rir 1 vor-coa'0^fMr»>j-»r<or-ccc7'0 

ooooooooH^HH^H*-^HHN(\j(MNNN<\jcvNNnmfnm(nm<nnmpo^ 

ooooooooooooooooooooooooooooooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

rgrjc\jngf\if\jcgr\jrgcgog<\jc\irj(\j<\j(\ir'jcgf\jc\jf\icsj<Njrgf\if\icNf\i<\iru(\jrgrgcgr\jcgc\jrg 


«** 

o 

o 

z 


m — 

— «r 
u *•« 

~ isj 

* * 

rsj 4* m 


— sT m 

o ^ ^ 

UJ < UJ 


X >r m 
a ^ h 
uj — — 
> a. 

LU ► 

a — 

• 4 - ra 


— w — . r\j 


*: — * 




z z z 

M s S - 
H- n- ~ | ; 

SZZ < 
a: uj uj n • 
CO X X 
D •-» — X ? 

</> Q O X { 


— * X 
^ - • 

— > CM 

a — ii 

* 

IT II 


i a a c 

«X I « 

I i 

> r-t (Si i 

O a. r 


m ** 
• I 


* — * 
i < — 
# 


w * ^ oj —i _ < rg 


— ~ X fU 

— | —» • H < »w •> 

Q. * _ . 

-XO- » ~ 


. rsi - 


: ^ *: 
--•® > 
i a aj q ( 


<\j m m c 
l-N( 
: < < « 


» <n v 

I < <N 
II CD 

— n 


* rsi 

< ^ 
X. — 
— • < 


w «— rg 
II H i 

O <M 


CL * - 

li co 

— li 

m 


X < 
— I 
. < ~ 
> I rg 
* O I 
< I X 

II CO 

■ -» II 


* 

— CO 

♦ *4 

X — 

— < 

XI | 

« — 

— Cg — 

m — «— 

» xi * 

^ « — 

— Q 


i f\l CN 

< co ; 


: x x. 

; < a: c 


: x x 

< cc 


« rg 

x. Z I *Z( 

- X -hx 

X - * — • >■ 

«— • *-« ^ « 

CD rg n 03 I H *■ 

I *■ * < 

II X I II II 

OX O 

«— ii >r — — it 

x n ^ *■« 

— Z tS 3 K 

N Z O ^ N M O 


o ^ c 
♦ — - 
a — o - 

# •“» "X. , 

'*->♦-** 

* * * : 

^ if « ii i 

3 


r o o o 


* DC 
• 3 

* H- O 


O 


133 



oooooooooooooooooooooooooo 

<Mm« 4 -ing 3 f--aoo' 0 -*cg< , ^<in'Oe-coO' 0 ^esir<wiA*or>. 

OOOOOOOOHH-H^-'HHH-t(\j(MMPg(VM'JN 

o o o o o oo ooooooooooooooooooo 
oooooooooooooooooooooooooo 


O X »- 
J I- D 
< Q. 
> UJ X 
qc cs 
U.UJU 
<S X 


-J ►< 

03 O Oi 

< o x 


K Ul l/> 
OKU 

•> i- x 
rsi uj < 
a z a 

• m a ~ 
x < * 
Q Z -J • 
>- O 't 
O — \s> ~ 

• H < o 

K <t 

Z JUJQ 

n* <s ca z 

>- a. < 

• cc > 

H* Ul < — . 
Z H* X X 
i-* Z * 
x *<* X m 

U H III U 

• ** x * 

z u. ui«« 

• XX 

> UJ X » 

• Z <\f 

X — ► w 

~ -J ~ o 
ax* 
uj i/> >• — 

Z - X 

> X X * 
UJJSXh 

z a u. 

>- o 

ml UTUJ SJ 

a.'Z z b- 1/> 

*»■«*- h- 

UJ h- I- -* Z 
Z Z> O *X < 
>■ O St > K 
JQCflt * tn 
a. 03 03 — z 
O O X «S» 
</) I/) V) « L> 


« 

eg 

x 


Q 

Z 

< 


X 

o — 
v. n 


m — 

uj o o 


Q. SI* O 
X *-» ** 
s- ► 
o > o 
*co 
s> — • 

WO S f — 

.J 

< w ^ 

• 

O UJ X H 
UJ Z Z I — 
t£“® K> 

® K •-» Z 

3 WO ^ 11 
l/l S 3 Z X 

x uj — h- 

O x x z 

ZO-U.« 
< O “• > 


•» eg 
• -* * 

* X « 

» ^ 

* *- x 

■ o — 

1 ♦ X 

rg | 

I # h» 
* Z 

* — X 
. X W 
: — * 

« x — 
: l x 


# 

x « 


X O 

— I 
# eg 

— * 
X * 


► o •- 

• W X 

• # I 


X + 
— X 
X « 
I 


X Z » 

o •- — ■ 

<■0 | X X 

o —» ^ 


X 

— ♦ 

X X 
I — 

O b~ > o 

P- Z P» ♦ 

~ n 

ShX S X 
1 - *■» H* H 

II - Z tl 

II S liMS 
X O X — >- O X 

o o o o 

r\j m >r ia 


* ♦ 
o x ♦ 
® — : 


x 

I « 

X 

— h» t 

z ; 

u. — • 

— > ; 

o 


css 

a 

o' 


— * 
X -* 
* X 
• 


X 

u. 

cs 


o -* «- — 


i — -o >o — 

1 O II — 

1 eg z v- z 

X X UJ <t X 

: o o i- x o 

1 > *- — X h- O 

eg uj x St uj Z 

2 i J u a: u 


o o 

CO O' 


u o o o o 


134 



SUBROUTINES ODEl AND 0DE2 


Subroutine LEBEGE calls either ODEl or 0DE2, as necessary, and various geometric 
and trigonometric clues, as well as the predicted values of the variables for the 
differential equations, are passed to this subprogram via label common area LASTEQ. 

The equations in ODEl and 0DE2 are identical to those in subroutines DIFl and 
DIFF2 respectively, with the addition of the auxiliary equations for YAQPH, and 
YAQTH. Subroutines ODEl and 0DE2 perform the final integration for each segment 
in the structure utilizing the initial conditions previously obtained, and return 
these values to LEBEGE via label common area LASTEQ. 


The ODEl, 0DE2 flow charts are identical to the DIFl, DIFF2 flow charts, respective!, 
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FORTRAN CODE 


ENGINEERING SYMBOLS (REF. 1) 


YANPT 

YAQPH 

YAQTH 

YAOPH 
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SUBROUTINE OUTPUT 


Subroutine OUTPUT is called from LEBEGE and stress resultants, deformations, 
and geometric data are passed to the subroutine in the label common area IASTEQ 
The routine OUTPUT calculates stresses and strains, and sums these : in a Fourier 
series for given angles, in a multi-harmonic submission. 

The final program printing, both with and without intermediate result requiremei 
is done in the OUTPUT subroutine. OUTPUT also creates any necessary restart ta] 

Subroutine ARRAYS; 

If the clues are set for graphical display of results, the necessary informatioi 
is passed to this subroutine, which in turn rearranges the information to be 
plotted into proper arrays. 
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fortran code 

ENGINEERING SYMBOLS (REF. 1) 

SITIN 

°e. 

m 

SI TOUT 

°e 

out 

SIPIN 

a d>" 


^in 

SIPOUT 

a <b 

■ . • r ... 

.out 

TPTIN 

t 4>6 . 
m 

TPTOUT 

t 4>0 * ' 

out 

ZBRIN ' 

? in ■ - 

ZBROUT 

^out 

SCRIPA 

J 

SCRIPI 

J 

SIFIN 

°F. 

in 

SIFOUT 

°F 


out 

TZEPH 


TZETH 

T ce 


- 
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FORTRAN CODE 


ENGINEERING SYMBOLS (REF. l) 


EPSITH' 


EPS I PH 


GAPHTH 


XKTH 


XKPH 


XKPT . . 
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ENTER 


OUTPUT 


RUN MULTIHARMONIC 


READ MULTIHARMONIC 
SUMMED RESULTS FOR 
APPROPRIATE STRESS, 
DEFORMATION & LOAD 
VALUES (THIS MAY BE 
FROM RESTART TAPE) 


x iS \ 

MNTERIM^ 

PRINT 

.REQUIRED. 


WRITE NO 

OUTPUT « < 

MAP 


IS 

NCYC > 1 



COMPUTE 
4 > COOR. < 
STRAINS 


IF IGEOM 


COMPUTE 

CONE 

STRAINS 


INTERIM PRINT 
\ REQUIRED 


COMPUTE 

CYLINDER 

STRAINS 


SUM CURRENT 
HARMONIC WITH 
PREVIOUS 
HARMONICS 


OUTPUT . .. 

NUMERICAL 

VALUES 


ESTABLISH VALUE 
OF ISTTAB 


COMPUTE STRESSES AND 
THERMAL STRESS RESULTANTS 
FOR THIC, WAFF, ISGR AND 
ST CASES 


/ IS \ NO write 

NHRC = NHARX 2 * RESULTS ON 
v / TAPE X 


OUTPUT 

NUMERICAL 

VALUES 


RUN MULTIHARMONIC 


/ is \ 

/NGRAPH = N 
AND NHRC = 
v NHAR 


YES CALL 
^ H ARRAYS 


RETURN 

TO 

LEBEGE 
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SUBROUTINE GRAPH 


This subroutine controls the system graphical routines. GRAPH prints the titles 
and passes the graphical display points to the necessary system routines, which 
utilize a Stromberg -Car Ison 4020 plotter. 
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SUBROUTINE ETRAP 


This is an error trap subroutine which can be called by the MAIN routine 
at various stages of program execution. If the indicator NIX is not equal 
to zero, MAIN will call ETRAP and. indicate the proper error message to be 
printed. 
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